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MORE TONNAGE/HR./SQ. FT. 


‘Surface’ high-speed furnace 
heats non-ferrous billets 
for extrusion at 19,250 Ibs/hr. 
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Here’s an answer to today’s demands for quantity and quality production 
in heat treat and forge shops——‘Surface’ high-speed heating 





This gas-fired furnace heats non-ferrous billets for extrusion at a rate 
of 19,250 Ibs/hr. It consists of a high-thermal head, barrel-type heating 
chamber operating on a precise, automatic time cycle 

The user reports these advantages: 

1. Finer grain structure 

2. Reduced number of billets in heating chamber. 

3. Minimum delay to change alloy being heated 

4. Clean billets with no special atmosphere 

§. Reduced rejects 

6. Accurate control and measurement of billet temperatures 

Ideal for non-ferrous shops, ‘Surface’ high-speed furnaces have proved 
their flexibility in many ferrous heating applications. They are being used 
for such processes as forging, upsetting, stress relieving, with better re- 
sults that pay off in more and better production 

Save on equipment cost, fuel, maintenance, floor space, labor. Call your 
Surface’ representative now, o1 ask us to send you Literature H54-4. 


SURFACE COMBUSTION CORPORATION i, 
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Engineering Articles—Furnace Atmosphere Generation 
Theory of Gas Atmospheres, by A. G. Hotchkiss __- 


In any broad consideration of furnace atmospheres and their applications, as was the 
panel discussion conducted by the Industrial Heating Equipment Association and 

the A.S.M. on Nov. 2 at the National Metal Congress, it would be well to start with a 
brief consideration of the fundamental scientific principles. 


Exothermic Atmospheres — Their Generation and Application, by W. H. Boyd 
The earliest and simplest of the atmosphere generators, the exothermic type, has 
widest application for heat treatment of constructional alloy and carbon steels. When 
dried to dew points around —40° F. by solid desiccants, it is especially reliable 
in continuous furnaces which must have entrances and exits open at all times 


Endothermic Atmosphere, by Ralph J. Perrine 


Temperature variation within the catalytic mass and other factors affecting the 
composition of the prepared gas and its stability after entering the furnace. 


Dry Nitrogen as a Base for Prepared Atmospheres, by Donald Beggs 
Very dry atmospheres containing substantially nothing but nitrogen and hydrogen 
(except perhaps a little carbon monoxide on occasion) have proven very useful 
for scale-free heating, for carrier gas, for inert atmosphere and for purging 
explosive mixtures. Methods of manufacture and commercial equipment 
Dissociated Ammonia, by M. Robert Ogle 
A mixture of three parts hydrogen and one part nitrogen, dry—containing about 
0.005% moisture by volume — is readily made in an inexpensive catalytic dissociator 
for liquid ammonia, and is useful for bright heat treatment of stainless and high 
nickel alloys, for reducing oxides or decarburizing, or for a carrier gas 
Atmosphere Analysis and Control, by Wayne L. Besselman 
New equipment is now available for automatic and continuous analysis of furnace 
atmospheres, notably absorption of infrared radiation by CO,, CO, CH, and NH 
the magnetic oxygen analyzer, and use of thermal conductivity for hydrogen 


Second Panel Discussion— Atmosphere Applications 


Elements of Gas Carburizing, by Walter Holcroft 
Modern gas carburizing requires a tight furnace, including proper entrance and exit 
locks, an adequate flow of atmosphere of correct composition, which can be 
approximately predicted, and time and temperature cycle proper for the desired 
surface carbon and hardenable depth. 


Equilibrium Relationships for Dew-Point Control, by Norbert K. Koebel 


While equilibrium relationships between constituents of prepared atmospheres 
are valuable for theoretical, research and developmental studies, heat treating 
operations in thoroughly reacted endothermic gas are much more adequately 

controlled by keeping the dew point in the furnace steadily at a correct value 
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... but identical service caused 
one to fail in 10 months... 
while the other still serves 


after 33 months! 


The heat treat trays shown above were part of 
an order supplied to a large automotive manu- 
facturer by Electro-Alloys. On the left is a tray of 
standard analysis (35% Ni.—15% Cr.) which 
had been specified and used by the customer 
for some time. On the right is a tray of special 
analysis— THERMALLOY* “58B” — recom- 
mended by our metallurgists after careful study 
of the job requirements. 

At our suggestion, a split order was placed ona 
trial basis. The pictures, taken after 10 months in 
carburizing service followed by an oil quench, tell 
their own story. Standard trays (left) had failed 
completely. They were badly checked and showed 
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“growth” of as muchas *4ofaninchonone dimen- 
sion. Trays of THERMALLOY “58B” (right) — 
with exactly the same amount and kind of service 
—barely showed signs of use. There was no 
checking or cracking and “growth” was scarcely 
measurable. In fact, we just checked this manu- 
facturer again... and the same THERMALLOY 
“58B” tray is still in service after 33 months. 
Here’s proof that expert metallurgical knowl- 
edge can make a substantial difference in the life 
of heat treat parts. To put such knowledge to 
work for you, just phone your nearest Electro- 
Alloys office, or write Electro-Alloys Division, 
5002 Taylor Street, Elyria, Ohio, 
*Reg. U. S. Pat. Off. 


_ ELECTRO-ALLOYS DIVis 


ELYRIA, OHIO 
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Dew-Point Control in Practice, by O. E. Cullen_____- ; : _.114 


Since analysis of moisture in furnace gas is so much quicker and more accurate than 
CO, analysis, and improved (even automatic) equipment is available, the trend is 
toward furnace control by dew point when carburized or heat treated work is 
specified closely as to surface carbon or carbon penetration. 
Carbo-Nitriding, by Harold N. Ipsen- 

Defined as a process in which a ferrous alloy is case hardened by first being heated 
in a gaseous atmosphere of such composition that the alloy absorbs carbon and nitrogen 
simultaneously, and then being cooled at a rate that will produce desired properties. 

Neutral Heat Treating, by A. W. Frank_. 
The prevention of any chemical reaction on the surface of metal being heat treated 
has been a long-sought objective, but has been realized only recently with the use 
of furnace atmospheres that are free of oxygen-bearing gases and moisture 

Sintering, by Carl G. Paulson_- 
In powder me tallurgy, the bonding of the individual particles during sintering is 
dependent not only on temperature but also on the proper furnace atmosphere. 

Third Panel Discussion —Induction Heating 

Induction Heat Treating, by Harry B. Osborn, Jr.__-- 


Case histories are cited indicating a trend in induction heating toward ingenious 
fixtures for handling the work, often automatically, through cycles which produce 
selectively hardened areas to close specific ation. Four additional papers on induction 
heating for forging will be published in December. 


Book Review 


“The Metallurgy of the Rarer Metals”, reviewed by Bruce A. Rogers 


“One of the most interesting and least tedious books likely to be found on a 
metallurgical subject.” 


Critical Points 
Canadian Stainless Sheet Mill - 
Atlas Steels, Ltd., of Welland, Ont., has a completely new department for stainless 
steel slabs, strip and welded tubing, starting with a continuous casting machine 
designed by Koppers Co., and including some ingenious items of mill equipment. 
Beware Explosions and Fires 
Money losses in the metalworking industry were 17 times as high in the 
past decade as during the 1930's. A few reasons and remedies 


Atomic Age 
An International Atomic Agency 
John Foster Dulles, in his Sept. 23rd address to the U.N., discusses the Soviet 


reaction to the proposals for international cooperation in developing peacetime 
uses for atomic energy and to proposals for disarmament. 


Data Sheet 


Safe Handling of Atmosphere Furnaces 


A clear understanding of the hazards is essential for operation and maintenance men. 
Some general rules and guides can be used to supplement manufacturers’ instructions 


Digests of Important Articles 
Improved Anodes for Acid Copper Plating 156 Special Techniques Used to Obtain Melting 
Hard Coatings for Aluminum Alloys 162 Point of Ti 
The Control of Mechanical Properties in 
Austempering 
Mechanism of Fatigue Failure 
Mechanical Properties of Weldable Vanadium Denseners Improve Casting Quality 
Steels 174 Low-Alloy Ferritic Steels Checked for Turbine 
Strain-Aging of Mild Steel Strip 180 Wheel Service 


Formation of Metallic Compounds of Iron 166 
Conducting Primer for Resistance Welding 168 


Departments 


As I Was Saying, by Bill Eisenman ; Manufacturers’ Literature 25 


Personals 2 Advertisers’ Index Last page 
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ARE YOU PAYING FOR 
“NEW FURNACES THAT 
ARE 20 YEARS OLD? 





®ees 
IF YOU THINK ALL ELECTRIC FURNACES ARE “JUST ABOUT 


/ THE SAME,” HERE ARE SOME INTERESTING FACTS: 


IRST look at a good electric 
furnace of 20 or 25 years 
ago...then at the average furnace 
of today. Basically, there are very 
few changes. Now take a look at 
the most modern furnace line on the market 
Pacific Scientific Furnaces! 
Pacific has designed a line of really advanced 
furnaces to keep abreast of industrial progress 
Furnaces designed to customers’ needs and built 
to meet today s industrial heat treating problems 
more efficiently, more economically. 


From appearance to operating features, Pacific 
Furnaces are different and improved. Revolu- 
tionary new clements, for example, are unaf- 
fected by atmosphere carbon and make possible 
the use of exposed elements in carburizing and 
carbo-nitriding atmospheres. Heating time and 
power consumption are reduced considerably. 


Automatic handling mechanisms are simplified 
Traditional trouble makers were eliminated. Re- 
liable, foolproof mechanisms took their place. 


Recirculating type furnaces feature new trouble- 
free bearing design 


Generators maintain a stable output mixture in 
spite of variations in flow demand from zero to 
maximum. Furnaces may be put on the line or 
taken off without affecting the dewpoint. Output 
mixture is not affected by changes in atmospheric 
conditions 


And Pacific’s new designs reflect years of experi- 
ence in working with maintenance and service 
problems. Controls and switches are centralized 
in a single location. Fans are accessible. Wiring 
is color-coded for fast, easy trac ing. All service 
is “stand up” with everything right there. 


Case Hardening Service Co. 
3091 Mayfield Road 
CLEVELAND 18, OHIO 
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These are just a few of the many advanced de- 
sign techniques to demonstrate that there is a 
really new, improved industrial furnace... free 
of outmoded tradition and unhampered by old 
models. And Pacific Scientific has over twenty 
years’ experience in design, production, instal- 
lation, service and maintenance behind these 
new furnaces. 


Be sure your next furnace has all the important 
improvements available. Write for more detailed 
information on a Pacific Furnace for your parti- 
cular job! 





NOW AVAILABLE IN THE EAST... 


Here's why Case Hardening 
Service Co. chose to build 
Pacific Furnaces under 
Eastern license... 


By C. Preston Critzer 


‘When you select a furnace to recommend to your 
customers and to sell over your company name, 
it’s not a casual choice 


‘We've talked to furnace manufacturers and users 
We've worked with leading furnace manufacturers 
and installed millions of dollars’ worth of 
equipment. We know what industry wants, and 
have found that Pacific Furnaces are the answer 


‘Western firms using Pacific Furnaces have shown 
us performance records ‘way beyond the usual 
standards higher output, lower costs, less 
down-time and reduced maintenance 
‘We've seen them being designed, built and at 
work, and recommend them to our customers with 
absolute confidence. We chose Pacific and are 
proud of the opportunity to build these modern 
furnaces in the East.”” | 

Le Font 

F President, 

Case Hardening Service Co. 





Pacific SCIENTIFIC CO. 


LOS ANGELES, CALIF., 1430 Grande Vista Avenue 
SAN FRANCISCO, CALIF., 25 Stillman Street 
SEATTLE, WASHINGTON, 421 Michigan Street 
ARLINGTON, TEXAS, 111 East Main Street 
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” just rFuLL of thoughts 
about the Metal Congress 
and Exposition that will prob 
ably be over by the time you 
slit the wrapper on the Novem- 
ber issue — but the only thing I 
could write now would be to 
prophesy about this and that 
and hope that all the details 
had been given consideration 
and not one forgotten. 
Contrary to the common be 
lief of my friends, I'm not busy 
at the time of the Congress and 
Exposition. In truth, I don't 
have anything much to do ex 
cept look in on meetings, see that everything is running smoothly 
observe the ladies having their demitasses in the morning and 
cocktails before lunch — all activities of a pleasant nature. We 
have learned long ago that if all preparations and plans are not 
minutely completed by the opening of the convention — IT'S TOO 
LATE! So, as I scribble these few lines, I kee p hearing the rasping 
needle on the scratched record drumming aloud the convention 
secretary's theme song, “It’s Later Than You Think”. 

So, thirty days ahead of the arrival of the first member to the 
36th Annual @ Meeting, I'm in an office in the Palmer House, 
surrounded by three telephones, three secretaries, a printer, a 
sightseeing bus agent, the maitre d’hotel, the reservation clerk - 
in fact, the line forms outside on the right. However, all visitors 
are trying to be helpful and they really are. You may not meet 
them at Chicago, but they will have had a vital part in your 
ability to get a bus to the Show from your hotel every twenty 
minutes, or be able to sit down at lunch with 687 of your fe llow 
members and not be short of a place to sit or food to eat. 

However, | would not wish you to think that all the details 
and preparations are a 30-day operation. The date, hotel and 
exposition facilities are engage d six years ahead (back to Chicago 
in 1957 with a Second World Metallurgic ‘al Congress), while the 
Metal Show space-folders and invitations, preparation and pre 
printing of convention papers began well over one year ago. 
While we are now drawing floor plans for Philadelphia in "55, 
we also have contracts with hotels and Exposition buildings for 
Philadelphia again in ‘58. And so it goes — always a new chal- 
lenge to create something that’s new and advanced, which con 
stantly keeps the @ on its toes and way up front. 

I'll betcha the Chicago Congress and Metal Show will (or did) 
reach new heights for quality and attendance. One of the Best 

36 times better than the first one in Chicago in 1919. For a new 
feature, the 37th, coming up in Philadelphia Oct. 17 to 21, 1955, 
will top ‘em all. If I am wrong (Heaven forbid), I'll set you up to 
a coke. See you in Philadelphia in °55. 

Cordially yours, 


W. H. Eisenman, Secretary 
AMERICAN SOCIETY FOR METALS 
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Solventol Di*PHASE 
cleaning superiority 
is o result of a funda- 
mentally new principle 
in metal cleaning formu- 
lations. The Di*PHASE 
principle cleans faster, 
more thoroughly than 
other detergent compo- 
sitions. It removes more 
kinds of soil from ALL 
types of metals. 

Di*PHASE compositions 
are non-toxic and tem- 
porarily inhibit corro- 
sion and rusting. 


DESIGNERS AND BUILDERS 


OF SPECIALIZED METAL 
CLEANING EQUIPMENT 


Solventol 


SEND TODAY— 


for descriptive literature 
and technical specifications 
on the new Solventol Di*Phase 
Liquid Series of Metal Cleaning 
Compounds and Equipment. 





SOLVENTOL CHEMICAL PRODUCTS, INC. 
DETROIT 3, MICHIGAN 


* Di-Phase metal cleaning concentrates 
ond processes ore covered by US Patents N 
2,399,205; 2,399,267 and 2,583,165 
stricted licenses under these potents granted 
request at established royalties 
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Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance . . . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
could possibly need in the way of control. 


Just check through the requirements of your 
specific heat-treating problem .. . then look 
through this group of instruments and ac- 
cessories: 


Choose ElectroniK Strip Chart Controllers for de 

tailed, long-term records .. . and a selection of 

control forms including electric systems of the con 
tact, position-propor 
tioning (Electr-O-Line 
and time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset 
plus-rate action. 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading . . . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forms 


Choose ElectroniK Circular Scale Controllers where 
you want readability 
and control check at ex 
treme distance ... with 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 


Choose Pyr-O-Vane Controllers where you don’t 
need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument. 


Choose Protect-O-Vane Controllers for simple, de- 
pendable excess temper- 
ature cut-off protection 

. . . 

And for all your pyrometer sup- 
pties, investigate the HSM Plan 
—the convenient way to buy 
the best in supplies on a schedule 
custom-fitted to your plant... 
at advantageous discount 
schedules. 


Big forgings 


get accurate 


Heat Treatment 


.. through 


Thermocouples projecting into the interior of the furnace 
are connected to control instruments and to multi-point 


Electronik instrument that monitors all 


six furnaces. 

















For Heat Treating of Ailoy and Carbon Steel Forgings, 
these car-type Salem Electric Furnaces are installed at 
Trenton Steel Works, Limited. Electronih instruments 
(left) automatically regulate time-temperature cycles. 








automatic time-cycle control 


ODERN METHODS of automatic control, using 
ElectroniK instrumentation, are making heat- 
treating more automatic and more precise than ever. 
Look at what is being accomplished at the Trenton 
Steel Works, Ltd., plant at New Glasgow, Nova Scotia, 
as a typical example. Here a battery of six electrically 
heated, car-type furnaces manufactured by Salem 
Engineering, Ltd., are used for heat treating large 
carbon and alloy steel forgings. Without need for 
constant attention by operators, ElectroniK Program 
Controllers automatically conduct the furnaces 
through complete temperature cycles—bringing the 
forging through predetermined rise, soak and cooling 
periods with a precision that would be impractical 
for human control to accomplish. 


The furnaces are multi-zone, with a separate Elec- 
troniK Controller for each zone. As an overall safety 
measure, a multi-record ElectroniK instrument re- 


cords temperatures of six selected points in each 
furnace and operates an alarm if any exceeds a 
preset maximum temperature. 


The improvements in production quality and econ- 
omy that ElectroniK control makes possible are 
readily applicable to any heat-treating furnace 
large or small—electric or fuel-fired. And to assure 
continuity of performance, Honeywell offers the 
facilities of a nation-wide service organization to give 
prompt attention to routine or emergency require- 
ments. 


Your nearby Honeywell sales engineer will be glad to 
discuss your specific heat-treating control problems 
.. and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 1531, “Electronik Controllers” and for Catalog 54-1, ‘Furnace and Oven Controls.” 
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BROWN INSTRUMENTS 
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oneywell 
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NEW 


PORTABLE HARDNESS TESTERS 
MAKE TESTS ON THE SPOT 


These new Richle Portable Hardness Testers easily 
test inside and outside surfaces of parts inaccessible 
or difficult to test on bench machines, Riehle port- 
ables weigh but a few pounds. And each unit, 
plus included equipment, comes in a handy carry- 


ing case, 


Richle portables save the time and expense of cut 
ting test specimens from heavy parts, They can be 
used horizontally, vertically, or at an angle 
without affecting accuracy. All Riehle Port- 
able Hardness Testers offer Rockwell scales 


A, B, C, D, F and G — and insure a true 
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Rockwell test. These testers use standard indentors 
with standard Rockwell loadings. There are no 
errors due to conversion from other scales. 


Riehle portables are available in Models PHT-1 
and PHT-2 which have respective capacities of 41/, 
inches and 12 inches diameter or thickness. NEW 
FREE BULLETIN contains specifications and ap- 
plication photographs. Send for your copy. 


Mail Coupon Today 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-1154, East Moline, Illinois 


Yes, send me the new FREE Bulletin RH-12-54 on Riehle 


Portable Hardness Testers. 


FIRM NAME 


ADDRESS 



































Shell Core Machine 


A machine to produce shell cores 
for use with green sand, permanent 
and shell molds has been announced 
by Shalco Engineering Corp. It can 
deliver a completely cured shell core 
every 30 to 50 sec. depending upon 
core size and wall thickness. Avail- 
able for either gravity investment, 
with sand hopper and shutter, or for 
blown cores, with a blow head, the 
shell core machine can be used with 


most existing core boxes. It has built- 
in heater 


plates which complete the 




































































on the machine itself, 
eliminating need for core dryers and 


curing process 


ovens, and minimizing core handling 
Operating cycle is simple on gravity 
investment machines, the sand hopper 
is lowered by pneumatic cylinder to 
the top of the core box. The sand- 
resin mixture is released by means of 
a shutter, and in cases of intricate 
cores, is slushed by rocking the core 
box assembly. The assembly is then 
inverted to allow excess sand mixture 
to return to the hopper for re-use. The 
hopper shutter is closed, the unit re 
turned to normal position, and the 
hopper raised. When curing is com- 
pleted, the core box is opened and 
core removed. On the blow-type ma- 
chine, the core is blown, then inverted 
to recapture excess sand, and cured. 
For further information circle No. 1615 
on literature request card, p. 36-B. 





Electrocleaner 
The Pennsylvania Salt Mfg. Co. 


has announced the introduction of a 





| 


\ 


new, heavy duty electrocleaner. Rec- 
ommended for use on steel and cop 
per, K-8 will remove mill oil and smut 
prior to electroplating. It isa granular, 
anhydrous product containing 100% 
active ingredients which resist neu 
tralization by acid soils and provide 
good electrical conductivity. Recom- 
mended for use at 4 to 12 oz. per gal. 
at 210° F. with 75 to 100 amps. per 
sq. ft. to take free advantage of its 
high conductivity, cleaning time will 
vary from % to 2 min. depending on 
the application. 

For further information circle No. 1616 
on literature request card, p. 36-B. 


Die-Casting Machines 

A new cold-chamber, high-pressure 
die-casting machine line was first dis- 
played by Hydraulic Press Mfg. Co. 
at the National Metal Exposition in 
Chicago this month. Machines feature 
a new clamp design and new injection 
ends. The clamp is a combination of 
hydraulics and mechanics; hydraulics 
for smooth controlled movements and 
transmission of energy with simple 
mechanical linkage and wedge for 


W elder 

A new, semi-automatic welding ma 
chine has been announced by the 
Amsco Div. of American Brake Shoe 
Co. The new machine feeds bare wire 
through a hand-held hopper contain- 
ing magnetic flux. Flux clings to the 
wire as it leaves the hopper because 
of the magnetic field set up by welding 
current flowing through the wire. 
Thus the electrode wire, which is fed 
continuously from a coil, reaches the 
are with a flux covering. The MF is 
easily connected to any conventional 
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multiplication of power. The injection 
end is a complete package power unit, 
including pump, motor and reservoir. 





It features a special speed control 
operating valve that brings a variable 
acceleration and speed 
metal plunger action. 


For further information circle No. 1617 
on literature request card, p. 36-B. 


control to 


Self-Balancing Indicator 
Thermo Electric Co. has announced 
a new self-balancing indicator which 
makes it possible to read or log a 
great many temperatures quickly and 
accurately. It can be connected to sev- 
eral hundred thermocouples or resis- 
tance bulbs through connector panels, 








a-c, or d-c. welding machine and oper 
ates over a current range of from 150 
to 500 amps. It consists basically of 
a hook-up chassis 


cable, a small 


mounting an electrode wire reel, 
motor-driven feed rolls, and a flexible 
14-ft. tube through which the electrode 
wire feeds to a hand-held 


The portable model is provided with 


hopper 
wheels for easy movement, and i 
pear-shaped to help in pulling it 
around the job. 


For further information circle No. 1618 
on literature request card, p. 


36-K. 
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toggle switches, or rotary switches. 
Its 34 in. seale is easy to read. Twen- 
ty-three ranges are available. 

For further information circle No. 1619 
on literature request card, p. 36-B. 


Microspectrophotometer 

A new double-beam microspectro 
photometer that can be used to ana- 
lyze solutions in volumes ranging 
from as small as 0.015 ml. up to sev 
eral milliliters has been announced 
by the Jarrell-Ash Co. A unique de 
sign feature allows the use of inte: 
changeable micro and macro cuvettes 


of the appropriate volume and path 
length. The new instrument utilizes 
a single meter that is calibrated to 
indicate the ratio of the optical densi- 
ties of concentrations. Operating on 
the double beam principle, the light is 
focused by a pair of mirrors onto two 
separate entrance apertures of the 
monochromator. A rotating alternator 
located in the plane of the entrance 
apertures chops the beams. The two 
light beams diverging from the aper- 
tures are then reflected by two para- 
bolic mirrors to superimpose on a 


30,000 line/inch grating. The dis- 





persed radiation from the grating is 
picked up by a second pair of para- 
bolic mirrors which focus each beam 
independently at separate exit ape 
tures of the monochromator. 


For further information circle No. 1620 
on literature request card, p. 36-B. 


Electric Oven 

Steiner-Ives Co. has announced an 
electric oven, suitable for annealing, 
baking, brazing, curing, heat treating, 
normalizing, paint testing, processing, 





soldering. It has several banks of 


What this RZ iron powder 
symbol means to you 


4 


Easton’s RZ atomization process symbolized here 
is giving users quality and cost advantages they 
mever guessed could be obtained in this country, 

The Easton process has finally made possible 
the production of a high-quality powder from 
plentiful domestic mild steel scrap. 

Cost-saving without sacrifice in quality is further 
implemented because the process permits anneal- 
ing without the use of expensive reducing gas. 

There are Easton RZ grades to suit your require- 
ments for powder metallurgy, flame cutting, scarf- 
ing, washing, welding electrode coating, electronic 200 to 1000° F. 
and chemical applications. Write, stating specific Se ss 
requirements. E.4.3 on literature request card, p. 36-B. 


EASTON METAL POWDER >> 
COMPANY, Inc. 


cs a 
233 Broadway, New York 7, N.Y. ES 
RZ IRON POWDER FOR EVERY REQUIREMENT 
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heaters which are controlled by a 
three-way selector switch for obtain- 
ing high, low or medium heat, as the 
particular job may require. A large 
volume of heated air is moved at high 
velocity about the work being treated. 
The interior size of the oven is 24 x 
22 x 24 in. Temperature range is from 


Electronic Viscometer 

Bendix Aviation Corp. (Cincinnati 
Div.) has announced an electronic 
viscometer for improving acid open- 
hearth furnace operations. The rec- 
ommendations for use are as follows: 
Blend Bunker C fuel oil with suitable 
proportions of diesel oil by means of 
the electronic viscometer to reduce the 


a 




















Just off the. prot — 


wi GULF SUPER QUENCH 











GULF OIL CORPORATION - GULF REFINING COMPANY 


Room 1822, Gulf Building, Pittsburgh 30, Pa. MP 
Gentlemen 


Please send me, without obligation, a copy of your new 24-page brochure 
dealing with the application and advantages of Gulf Super-Quench 


SERVES 


i ocheeenaialinianenaieemmaeaee Nome 
INDUSTRY “a 
Company 


Address 
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CATED ALLOYS 


ONE-PIECE “KING SIZE” 
SERPENTINE FURNACE GRID 


* 
“Ss 
Tre. 


n 


This, we believe, is the largest single piece grid of wise were a big improvement over previous carriers, 
its type ever produced ...and three of them are but the present 25 ft. “King Size” gives complete 
now in use at the Newark, Ohio Works of the Kaiser stability on the conveyor through the spray quench 
Aluminum & Chemical Corporation. cycle and reduces multiple handling costs signifi- 
Despite the extreme length of the carrier (25 cantly. Grids are 6 ft. wide each, providing 150 sq. ft. 
feet), there is freedom from warpage, due to the of usable surface. 
“Serpentine” and tie-rod design as shown in the As in this instance, Rolock engineers will gladly 
insert photo above. Type 304 stainless steel strip with cooperate with yours in designing engineered-to-the- 
rolled edges prevents marring the coiled aluminum job equipment for heat treating and finishing proc- 
rod through annealing at 900° to 950°F. and water- esses. We've solved many tough jobs...and are 
spray queneh at 60° to 80°F. looking for more. Ask for Catalog B-8 ( Heat Treat- 
The first Rolock 8 ft. serpentine grids performance- ing) or B-9 (Corrosion Resistant ). 


Offices in: ANDERSON, IND., CHICAGO, CLEVELAND, DETROIT, HOUSTON, LOS ANGELES, MINNEAPOLIS, PHILADELPHIA, PITTSBURGH, ST. LOUIS 


ROLOCK INC. + 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost 
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sulfur content of the charge fuel, and 
maintain uniform viscosity and Btu. 
content. Use this fuel blend only until 
the slag forms on top of the melt; then 
use only Bunker C. Regulate the fuel 
atomization operation by maintaining 
the viscosity of the fuel oil at its 


best through continuous control of 
the steam flow to the fuel oil pre- 
heater by means of another electronic 
viscometer. Uniform flame character- 
istics are thereby achieved. 

The viscosity sensing probe is her- 
metically sealed and contains an ex- 
plosive-proof junction box. It can be 
mounted by means of standard pipe 
fittings, directly into the feed line to 
the atomizing nozzles. The probe is 
connected to an electronic computer 
which translates the damping effect 


of liquids on the rugged vibrating 
reed of the probe into viscosity in- 
formation. 


For further information circle No. 1622 
on literature request card, p. 36-B. 


Screw-Lock Insert 

A new locking fastener designated 
as the screw-lock insert has been an- 
nounced and displayed by the Heli- 
Coil Corp. at the 
National Metal 
Show in Chicago, 
Nov. 1 to 5. The 
screw-lock insert 
is formed stain- 
less steel wire 
having a tensile 
strength of about 
200,000 psi. It 
features a con- 
stricting area in 
the bottom coil which grips the screw. 
The locked screw may readily be freed 
by applying breakaway torque ap 
proximately the same as the torque 
used in making the original assembly. 
For further information circle No. 1623 
on literature request card, p. 36-B. 


Cleaning Machine 

A special cleaning machine using 
low-flash petroleum-type cleaning sol- 
vents has announced by the 
Alvey-Ferguson Co. 


been 


Parts, carried 





through the machine in baskets on a 
power driven roller 
through consecutive high-pressure, 
fan-shaped curtains of low-flash 
petroleum-type solvent. Both emulsion 
and alkali cleaning solutions can be 
used in this machine. An automatic 
fire extinguishing and fire control sys 
tem is standard equipment when ma 
chine is designed for use with 
petroleum-type solvents. 


conveyor, p@ss 


For further information circle No. 1624 
on literature request card, p. 36-B. 


Mixer 

A new precision gas-air mixing and 
carbureting machine has been an- 
nounced by the Waukee Engineering 
Co. It is supplied as a comp'ete pack 
age with vane-type compressor, stand- 
ard 1750 rpm. motor drive through 
V-belt, adjusting 


motor base, air 








THE METALS 


and 1954 
Supplement 


World’s Most Authoritative 
Reference for All Metals, 
Metal Properties, Fabrication 
and Uses! 


e 1,532 
e 2,078 
e@ 1,212 
. 825 
e 50,000 


Pages total 
Iustrations 
Tables 
Articles 
Copies in use 


The Metals Handbook and its new 1954 Supplement are books 
without a competitor! Compiled and written by 90 committees 
of the American Society for Metals with over 600 outstanding 
metallurgists and engineers contributing. 
completely indexed, these volumes put all metal facts at your 
Divided into 37 sections, they treat on metals, 
welding, machining, 
JSoundry work, cleaning, finishing, testing, inspection, control and 
The Handbook is $15.00; the Supple- 


fingertips. 
metal forming, shaping, heat treating, 
research techniques. 
ment, $5.00. Order by coupon today. 


American Society for Metals, Room 315 


7309 Euclid Avenue, Cleveland 3, Ohio 


Rush me a Metals Handbook, the 1954 Supplement! 


Name 


Company 


HANDBOOK 


4 
~~ ~~? 


loads). 
Easy to use and 


letin RS. 


Yhe 


KENTRALL Hordness Tester 


MAKES BOTH 
Superficial & 
Regular Tests 


Thoroughly proven in the field over the past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 


Want complete infor- 
mation? Write for Bul- 


Torsion 
Balance 


“Compan Y 7 ? 


J 


Address 


City Zone State 
\) Send Metals Handbook ($15.00) |) Check enclosed 
L Send 1954 Supplement ($ 5.00) L Bill me 
Send both volumes ($20.00) Bill my Company 


Main Office and Factory: 
Clifton, New Jersey 
Sales Offices: 
Chicago, San Francisco 


Medel CT.2? 


Price $605 
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If you use an ordinary quenching oil that forms sludge deposits, here’s what can happen to your oil cooler. 


WONT CLOG COOLERS 


Sludge lowers operating efficiency, ups maintenance costs, cuts output. Sun 
Quenching Oil Light, when used at normal temperatures, keeps coolers clean, 
because it has a natural detergent action that prevents the formation of sludge 
deposits and aids in removing any deposits that have accumulated. And this oil 
thins out when heated—reduces drag-out, brings operating costs down. The 
booklet‘'Sun Quenching Oils’ tells the story of Sun’s money-saving quenching oils. 
Call a Sun office or write SUN On. Company, Philadelphia 3, Pa., Dept. MP-11. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


PROGRESS; PAGE 14 













































filter, pressure relief valve, gas zero 
governor, lubricator, carburetor and 
flow-meters mounted and factory 
piped. This unit may be used on gas 
generators of the endothermic and 
exothermic types and for producing 





gas-air mixtures for flame hardening, 
torch annealing and soft metal melt- 
ing. It is made in three sizes, rated for 
mixing capacity at 400, 600 and 1500 
ft. per hr. and is available for city 
gas, natural gas, propane, butane, air. 
For further information circle No. 1625 
on literature request card, p. 36-B. 





Demineralizer 

A new bench model demineralizer 
has been announced by the Penfield 
Manufacturing Co. A completely pack- 
aged unit that 
requires only 15 
x 8 in. of counter 








space, it is a re- 
generative type. 
The dual action 
design enables 
two columns to 
do the work of 
four. Raw wate1 
first is filtered 
through a stain- 
less steel screen 


and then is given two complete de- 
mineralizations passes through two 
columns, each of which contains both 
a cation resin bed and an anion resin 
bed to produce a dually deionized 
effluent of less that 1 ppm. Regenera- 
tion is accomplished in less than 45 
min. by turning a few valves located 
on the face of the control panel. 


For further information circle No. 1626 
on literature request card, p. 36-B. 


Phosphate Coatings 

Cowles Chemical has announced a 
new amorphous zinc phosphate coat- 
ing. The coating cannot be removed, 


damaged in any way by 
severe bending or flexing. It 
a chemical reaction on the 
being coated, integrating itself with 
the harde1 
coat for better, more complete rust 
proofing. 


cracked, or 
causes 
metals 
metals to 


form a denser 


For further information circle No, 1627 
on literature request card, p. 36-B. 


Salt Bath Furnaces 

Electric shaver heads at Schick, Inc., 
are being austempered at the rate of 
approximately 30,000 pieces per day 
with rejects due to cracks held to less 





than 0.05‘ 
0.003 in. thick, are stamped 
from special high carbon steel. 


head 


+. Shaver heads, the outer 


The 








































NOW 


In either “Sliding Plate” 
built sectionalized electric tunnel kilns are quickly assem- 
bled for volume production right on the job location 

and just as quickly dismantied for moving or relocating. 
This new series of kilns have silicon-carbide elements in 
three individually-controlled banks and provide accurately 


or “Car Type,” 


controlled operating temperatures of 500° F. 


quirements. 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 


Standard or Special Furnaces or Kilns 
for Temperatures from 450° to 5000° F 


expertly factory built 
—easily field assembled 


a sectionalized tunnel kiln 


by PERECO 


Pereco factory- 


to 2600° F 
They're supplied complete with hydraulic pusher assembly 
and all temperature and power controls and are offered in 
a range of sizes and modifications to meet individual re- 


tor as well as an 
extra 100x locat- 
ing objective ere 
mounted on a com- 
mon revolving tur- 
ret for quick in- 
dezing on the im- 
pression. 


costly or unsuitable. 


for any shop. 





EQUIPMENT 











The diamond impressions (invisible to the neked eye) are produced with 

loads of only 15 to 300 grams 
The pyramid (or optionally rhombic) 
shaped impressions are measured by 
means of « 400-power microscope 
with reticule gradueted to 0005 mm 


Microscope objective 400x, indenta- 


The LEITZ MICRO 
HARDNESS TESTER 
opens up @ NEW FIELD of 
Hardness Testing for every shop 
where other methods prove too 


A reasonable price — simple 
operation, make the LEITZ 
TESTER essential equipment 

Write fer ovr explicit 13-page Booklet — Code GLOLD 


Geo. SCHERR OPTICAL TOOLS, Inc. 


200-PG, LAFAYETTE STREET © NEW YORK 12, N.Y. 


ADVANCE IN HARDNESS 
TESTING with the NEW 


LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH 
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Write for the latest stock list 


Contact our nearest office or write to 
Peterson Steels, Inc., Springfield Road, 
Union, New Jersey. Address Dept. M. 
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outer head has 128 slots in the % by 
1% in. cutting plane. With such deli- 
cate shapes, distortion cannot be tol- 
erated. An Ajax Electric salt bath 
isothermal quenching furnace, with 
working dimensions 10 by 2 ft. by 22 
in. was installed between the austeni- 
tizing bath and the rinse tank. The 
new cycle for austempering heads 
consists of a 5-min. preheat, 5 min. 
immersion in a 1550° F. austenitizing 
bath, 1% hr. in the isothermal quench- 
ing furnace at 550° F., followed by a 
cold water wash. In addition to re- 
ducing cracks and effecting the sav- 
ings, distortion is held within limits, 
six processing operations have been 
eliminated, and hardness is uniform. 


For further information circle No. 1628 
on literature request card, p. 36-B. 


X-Ray Gage 

An X-ray thickness gage for gaging 
aluminum foil as thin as 0.0003 in. and 
steel as thick as 0.075 in. with accura- 
cies of 1% has been announced by 
Pratt & Whitney Div. of Niles- 
Bement-Pond Co. The X-ray gage 
utilizes a split X-ray beam, directing 
part of the beam through a wedge 


shaped disk, having a variation in 
thickness equal to the range of the 
gage, while the remainder of the 
beam penetrates the material being 
gaged. As the strip progresses through 
the mill, a difference in thickness be- 
tween the wedge and the gaged ma- 
terial will cause the electrical balance 
system to equalize them by revolving 
the wedge and thus show a meter read- 
ing equivalent to this thickness change. 
A recorder may be placed in the circuit 
to give direct reading of the absolute 
thickness of the material 
through the gage head. 


For further information circle No. 1629 
on literature request card, p. 36-3. 


passing 


Annealing Basket and Carrier 

The Wiretex Mfg. Co. has an- 
nounced a special all-stainless steel 
basket and carrier designed to hold 
sma'l brass or other parts while they 
go through the annealing process. The 
12 x 28 in. basket is completely welded 
and can hold up to 600 Ib. of metal. 
Heavy lugs are welded to the upper 


rim to act as grippers and stacking 
guides. Usually, three baskets are 
stacked together in the large carrier, 


the bottom basket resting on the car- 
rier angle frame. Parts are kept in 
the same basket for most of the opera- 
tions, from machining through anneal- 
ing, to packing and shipping. 

For further information circle No. 1630 
on literature request card, p. 36-B. 


Chromium Plating 


Dawson Corp. has announced a new 
hard chromium plating unit which 
makes use of an improved plating 
solution eliminating the necessity of 
bath adjustment or maintenance 
throughout the life of the solution. 
It will deposit a bright, hard chro- 
mium plate as fast as 0.002 in. per 
hour on areas up to 25 sq. in. The 
unit itself is a complete package. It 
contains a 12 by 12 by 11 in. tank, 
exhaust hood, adjustable work plat- 


form and thermostatically controlled 
electric heater. A special feature is 
the rectifier which embodies all the 
necessary plating controls. All types 
of metal may be plated, including 
sintered carbides and aluminum. 


For further information circle No. 1631 
on literature request card, p. 36-B. 


Casting Titanium 

A new process for making titanium 
castings, involving the use of vacuum 
and an inert atmosphere has been an- 
nounced by National Research Corp. 






































Unitep States STEEL is pleased to announce to 
all steel consumers a new steel which we feel sure will 
enable you to improve the performance, lengthen the 
life, and reduce the cost of industrial equipment. 
This new engineering material is USS Carilloy T-1 
steel, which recently underwent some very severe 
testing in Birmingham, Alabama. 


The development of T-1 steel began back in 1947, 
when our research people took a good look at a prob- 
lem that had plagued alloy plate steel users for years. 
That problem was the multiplicity of compositions 
required to do everyday jobs. There was no one com- 
position available that could serve a wide variety of 
applications—so our research people set out to de- 
velop such a steel. The steel we wanted had to possess 


N >. a 


T2410 @ 


many unusual attributes such as very high strength, 
unusual toughness, good weldability and excellent 
resistance to impact abrasion at temperatures from 
minus 150° F. up to as high as 900°F. 


Today such a steel is a reality. It is USS Carilloy 
T-1 steel, which has been tested thoroughly, both in 
the laboratory and in actual service applications. 
To prove further the capabilities of this new Carilloy 
steel, Chicago Bridge & Iron Company and United 
States Steel this summer carried out a joint testing 
program on commercial pressure vessels built from 
T-1 steel. The results of these tests and their sig- 
nificance to all steel users are described on the next 
three pages. We feel sure that you will find the story 
well worth reading. 
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Remarkable new engineering material 


PROVES SUPER-TOUGH 





In pressure test at 38°F. below zero T-1 steel 
withstands stresses 3 times its design strength 


This vessel, not stress relieved, was 
45°F. Then, with a 
quarter inch of white frost clinging 


refrigerated to 


to its sides, a high pressure pump 
slowly chugged the pressure in the 
vessel up to 938 psi. At that point, 
the steel itself was stressed to 45,000 
psi., which is one half the yield 
strength of T-1 steel. 

The hydraulic pressure was forced 
still higher, to 1875 psi. At this pres 
sure, the stress in the steel had 
reached 90,000 psi.—the full nominal 
yield strength. Still, every inch of 
the metal was sound and all welds 
were intact. 

Now the test really came. The 
pump labored on, and the pressure 
climbed to 2,000 psi... . to 2500... 


to 2850 psi then 

BOOM! A jet of yellow brine burst 
out of the vessel and shot 200 feet 
through the air. The vessel finally 
failed at a pressure of 2850 psi. and 
a minimum stress of 136,000 psi. on 
the plates. This stress is well over 
three times the design strength of 
45,000 psi 

The temperature of the steel at the 
time of failure was a frigid 38 below, 
yet the metal showed no sign of 
brittle failure. Super-tough USS 
Carilloy T-1 did what no ordinary 
steel could do at such a low temper 
ature—it stayed tough and ductile; in 
fact it actually stopped the tear from 
propagating any further through the 
vessel. 
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USS CARILLOY ‘fy STEEL 
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Frozen steel vessel made of Carilloy T-1 
survives blow from 13-ton ingot dropped 73 ft. 


A steel ingot weighing 26,700 Ibs 
has just plummeted 52 feet and 
crunched on top of this test vessel 
(Fig. E). The ingot was traveling 
39 miles per hour when it hit. It 
struck with an impact energy of 
about 1,400,000 ft. Ibs., bounced fif 
teen feet, and crushed down again 
on top of the vessel 

This vessel was welded without 
stress relieving. It was refrigerated 
to 33 F. below zero. It was pres 
surized to 1,875 psi. equal to a stress 
on the plates of 90,000 psi.—the 
steel’s nominal yield strength. Yet, it 
did not fail. The ingot left only a %. 
inch dent in the top, with a slight 
bulge on either side of the dent 

The test was repeated (Fig. F) 
This time the ingot was raised 73 
feet, then dropped. It pounded down 
again on the very same spot on top 
of the vessel. Traveling at 46.7 miles 
per hour, it hit with an impact blow 


of 1,960,000 ft. Ibs. The dent merely 
deepened — the steel and all welds 
were still intact 

Again the test was repeated (Fig 
G). Now dropped from 101 feet, the 
13-ton ingot ploughed into the top 
of the vessel at a speed of 55 miles 
per hour, hit with an impact of 
2,750,000 ft. Ibs. This time the vessel 
failed. But it didn’t shatter. It didn’t 
crack. It tore open like a tough piece 
of hickory. In other words, it failed 
without any signs of brittleness, even 
though the temperature of the steel 
was now minus 22°F 

In addition to this tremendous re 
sistance to impact abuse, combined 
with remarkable sub-zero toughness, 
Carilloy T-1 steel also gives you ex 
cellent resistance to impact abrasion 

good high temperature strength 
and exceptional weldability 








Here's where you can reduce costs 


; ; sa ' 

IN PRESSURE VESSELS. To illustrate how the high yield 
strength of Carilloy ‘T-1 steel can pay off here, consider this 
fact: ‘To store 25,000 bbls. of propane at 210 psi would or 
dinarily require 25 mild carbon steel vessels. In contrast, 
only one large vessel made of 'T-1 steel of the same thickness 
would do the job. This single T-1 vessel would require 1/3 
less shell material, 14% less foundation concrete, 70°, less 
welding and 84° less space 


IN STEEL MILLS. In skip cars, T-1 steel in the bottoms, sides 
and bail plates lasts three times longer than steels now in 
use ‘T-1 steel also gives exceptionally long service in coke 
bins and chutes, in ore transfer cars, in draft lines, in con 
veyor chains, and crane hooks. In clamshell buckets, ‘T-1 
steel has taken heavy abuse at temperatures from 500° to 
600° F. and lasted nine times as long as the wear resisting 
steel previously used 


IN EXCAVATING EQUIPMENT. ‘The dipper stick. bail, and 
bucket of this big electric shovel are fabricated of T-1 steel 
plate. The superior strength and durability of Carilloy T-1 
made it possible to increase the capacity of the bucket 
from 35 to 45 cu. yds 


@ ‘The pressure vessel tests described on the previous pages in 
dicate only one of the many possible uses of Carilloy T-1 steel 
For this new engineering material has advantages not only in 
pressure vessels and storage tanks, but it also has proved itself 
in power shovels, bulldozers, mining machines, mine cars, steel 
mill ladles, blast furnace draft lines, lift trucks—in high speed 
rotating machinery, in stamping or forging presses. It is being 
considered for use in tension members of cantilever bridges 
and other similar applications where tension members are in 
volved 

With the 90,000 psi. minimum yield strength to work with 
combined with extraordinary sub-zero toughness, good high 
temperature strength to 900 F., and excellent resistance to im 
pact abuse, impact abrasion, and atmospheric corrosion, you 
can use T-1 steel to reduce the size and weight of heavily 
stressed parts. This cuts your shipping and handling costs, as 
well as the cost of material, and the cost of foundations and 
supports where they are needed. Carilloy T-1 steel lengthens 
the life of your equipment, cuts repair bills and outage time 
And remember, wherever you use T-1, you can weld or flame 
cut it either in the shop or in the field without expensive heat 
treating equipment. This cuts costs still furthe: 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WiTED State TEE txrort OMPANY SEW YORK 


SEND COUPON 
FOR COMPLETE 
INFORMATION. 


United States Steel, Room 4481 
525 William Penn Place 
Pittsburgh 30, Pa 


Please send me your booklet “United States Steel presents 
T.4” which contains the full story of T-! steel 


Have vour representative get in touch with me 
Name 
Address 


City State 


SYA U8 Ses 8 eS 


SS Carilloy { S| steel | 








100% FORCED CONVECTION UNITS 











Patents Pending 


4 The Ipsen 800 Lb./Hr. Automatic Heat Treating 
Unit. Features two heating chambers. Hearth dimensions 
are 24" wide x 36" long « 18° deep. Maximum operating 
temperature is 1850° F 











Ipsen STANDARD UNITS NOW AVAILABLE UP TO 2000 LB./HR. CAPACITY 


Shown above is the Ipsen 800 Lb./Hr. Automatic Heat Treating Unit, typical of a 
proven line of furnaces designed for heavy production requirements. The Ipsen T-800 
economically provides quality heat treatment of a larger volume of workpieces... 


from smallest screws to the largest gears. Among advanced engineering features of 
the T-800 are: 


Automatic Loader—which also acts as transfer mechan- Two Independent Heating Chambers—with separate con- 


ism to move work load from first to second heat zone trols. Heating by radiant tubes, located in back of baffles, 
without loading delays. Movement of load from second eliminates radiation from tubes to workpieces. 100% 
zone to cooling-quench chamber is done automatically forced convection heating! 

by Ipsen cold chain drive. 


Totally Enclosed Cooling-Quench Chamber—Controlled at- Engineered for Versatility—Each self-contained Ipsen 


mosphere in both heat and quench zones gives you Metal Treating Unit can harden, carburize, 


bright, scale-free results. carbon restore and carbonitride. 


For More Data Write today for specifications 


and descriptive literature. If you desire, send samples of your 
work for processing and for an estimate of cost 


[- 


HEAT TREATING UNITS 
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You can have 
long-life heating 
elements... 


Norton 
“Hot Rods” 
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New booklet 

describes the latest 

Norton Refractory R — 
CRYSTOLON* 

Heating Elements 

engineered and prescribed 
for electric furnaces and kilns 





Here’s a handy guide book to lower service life, ease of installation and characteristics and performance are fully 
cost electric furnace and kiln operation. proved dependability can cut your own 
It’s all about the new CRYSTOLON heating kiln and furnace maintenance costs. 
elements — the “Hot Rods” that are fast 
gaining popularity among users of elec- Everything you want to know 
tric furnaces and kilns. about “Hot Rods” is in this new, 24- 


described, together with informative 

charts and instructions for use. Don’t be 

without this valuable, permanently use- 

ful reference book. Write for your copy 

to Norron Company, New Bond 
It will pay you to get all the ote on page illustrated booklet. Properties, Street, Worcester 6, Mass, 

these latest additions to the famous line 

of refractories — engineered and pre- 

scribed by Norton to provide time-and- eT.) Tw y ~~ 

money-saving It’s for a wide range of ap- rwee <i REF RACTORI ES 

plications. Learn what makes them ideal a 

for applications above the range of metal- 


lic elements — as well as for lower tem- Engineered eee eee Prescribed 
seratures. Find out how their longer ' 
m Q@llaking better products ... to make other products better 


"Trade-Mork Reg. U. S. Pat. Off. and Foreign Countries 
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fhe small vacuum furnace now in 
operation can produce castings weigh- 
ing 4 or 5 lb. with a finish equivalent 
to that of good sand castings. Casting 
procedures are similar to general 
foundry practice of stainless alloys. 
Some unusual steps include the fol- 
lowing: The mold is given a special 
treatment which enables it to with- 
stand the action of molten titanium. 
Melting is done in vacuum with an ar- 
gon atmosphere. Mold is cooled in the 
furnace under argon or vacuum so 
that the titanium is solidified before 
coming in contact with the atmosphere. 
For further information circle No. 1632 
on literature request card, p. 36-B. 


Joining Nonferrous Wire 

The Utica Drop Forge & Tool 
Corp. has announced Buttweld tools 
which will weld different sizes of the 
same or dissim- 
ilar nonferrous 
metals without 
the use of heat, 
electricity or 
chemicals. The 
tools are plier- 
action operated. 
They weigh 5 lb. 
and are 14 in. 
long. The KB- 
14B tool will 
weld aluminum 
and copper, and aluminum to copper 
wire in a range from 0.039 in. up to 
but not including 0.063 in. The KB-14 
tool will handle copper wire from 
0.063 to 0.089 in. and aluminum and 
aluminum to copper wire in a range 
0.063 in. to 0.127 in. 


For further information circle No. 1633 
on literature request card, p. 36-B. 





Cold Treatment 

Bowser Technical Refrigeration 
has announced a new line of cold 
treatment units for testing, storage 











and processing applications. Featur- 
ing rapid temperature pulldown, the 
new units operate within a range 
from —60 to —170°F. Semihermetic 
compressors are standard on all mod- 





els, and a fan and coil arrangement 
permits air circulation within the cold 
chamber. Units are available with 
casters for portable operation. 


For further information circle No. 1634 
on literature request card, p. 36-B. 


Enameling Aluminum 

Parker Rust Proof Co. has an- 
nounced a new pre-enameling product 
for aluminum. Since the adhesion of 
porcelain enamel to untreated alu- 
minum is poor on the alloys normally 
used a chemical coating must be 
applied before the enamel. Prefiring 
is unnecessary when using this treat- 
ment. The bath is controlled by simple 
chemical tests and can be used in- 
definitely. Results of control tests 
indicate the bonding effectiveness of 
Pre-Namel 420 and its resistance to 
weathering. 


For further information circle No. 1635 
on literature request card, p. 36-B. 


Controlled Pouring Speed 
Ecco High Frequency Corp. has 
announced a new technique for the 
accurate control of speed of pouring 
metal from its high-frequency roll- 
over induction furnaces. A predeter- 
mined pouring speed is obtained by 













































means of a hydro-motor drive which 
in turn is driven by a regulated hy- 
draulic power source built into the 
unit. This drive insures duplication of 
pours irrespective of mold weight or 
other variables. Furnaces are avail- 
able to accommodate crucibles for 5, 
10, 15 and 25 Ib. melts. 

For further information circle No. 1636 
on literature request card, p. 36-B. 


Sand Blasting 

A newly redesigned sand blasting 
machine has been announced by Lei- 
man Bros. Special features include an 
extra-large, full-width viewing glass, 
giving full vision of interior; fully en- 


closed cabinet design; and movable 





nozzle suspended from top of cabinet. 
It is available in three stock sizes: 
18 x 24 in., 30 x 36 in., and 24 x 60 





in., or custom built. Automatic feed 
for small parts such as nuts, bolts is 
another feature. 

For further information circle No. 1637 
on literature request card, p. 36-B. 


Induction Heating 

A new motor generator control and 
heating station has been announced by 
Lindberg Engineering Co. for forging, 
hardening, brazing or annealing oper- 
ations where deep penetration of heat- 
ing is desired. The station has been 
designed to enable metering to be 
located on either the front, right or 
left side. A constant check on air 
temperature, water temperature, high 
voltage interlocks, water flow and 
other operating conditions is main- 
tained. Operations may be timed auto- 
matically by means of a four circuit 
synchronous timer capable of control- 
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Another Loftus Continuous Heating Furnace recently installed in a Japanese 
Steel Plant. This furnace is used for heating steel slabs 442" x 24” x 13’ 6” 
to rolling temperature. Slabs ore heated from cold to 2360° F. in 1% hours. 
Furnace Is equipped with twe zone top and bottom oil-fired burners. Two 
built-in recuperator cells of 5,000 feet total heating wrface preheat the 
combustion oir. This furnace was designed to achieve the highest possible 
heat recovery due to excessively high fuel cost in Japan. 





One of two Continuous Billet Heating Furnaces 
recently installed at Crucible Steel Company, 
Midland, Pennsylvania by Loftus. This furnace 
is used for heating carbon and alloy steels. 
Complete, modern automatic fuel, pressure and 
temperature controls are included. 

(Photo Courtesy of Crucible Steel Company) 


Sofas 











DECIGN and OPERATION... 


for BLOOMS « SLABS ¢ BILLETS » TUBE 


Long years of experience in design and construction 
of continuous heating furnaces coupled with prac- 
tical innovations developed in recent installations 
give Loftus Continuous Furnaces dependable, trou- 
ble-free service, fitted to present day demands for 
lower cost production. Recognized for operating 
efficiency, ease of maintenance, and outstanding 
availability, Loftus furnaces provide low-cost, qual- 
ity heating whether gas, oil, or combination fired. 
Large, efficient recuperators of either tile or metal 
tube design assure maximum heat recovery. 


Fully automatic fuel, pressure and temperature 
controls provide correct fuel-air ratio at all times 
with minimum fuel consumption. 


Throughout the world, Loftus engineers have de- 
signed and built one, two and three zone installations 
utilizing all types of fuel. You can rely on Loftus 
design and construction to give you the best quality 
heating at lowest possible cost. 


A consultation with Loftus engineers can pay big 
dividends . . . Call or write—Today! 





Oil and gas-fired melting, heating and heat- 
treating furnaces of every type and descrip- 
tion for ferrous and non-ferrous materials 
producing and processing. 











made of materials tested and proven for mony yeors to be 
best for this service. 


Cutaway section through needle type metal recuperctor 
tube. Made of specially developed heat resisting alloys, 
they may be furnished in either plain wrface, needle 
surface, or finned surface tube types. (Note fins on both 
inner and outer surfaces of tube illustrated.) 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 





---kKey to new metals 


For years the metal industry has benefited by the 
growth of metallic sodium as a reaction tool. An 
early commercial process for aluminum depended 
on this versatile element and now the processing of 
stainless steel and other metals depends upon the 
rapid, efficient Sodium Hydride Descaling Process. 
Today sodium makes possible new or improved 
methods for producing titanium, zirconium, sili- 
con, tantalum, hafnium and many others. Ductile 
metal and finely divided metal powder catalysts 
can be made from metal salts and oxides. 
“Argon Grade” Metallic Sodium — produced, 
specially filtered and packed in an atmosphere of 


Metallic Sodium is manufactured by 


argon gas — has been developed by engineers in 
our Ashtabula, Ohio plant. Sodium protected in 
this manner is recommended for use where traces 
of dissolved gases such as oxygen and nitrogen 
interfere with the preparation of pure metals. 

This is our latest step in developing forms and 
grades of metallic sodium which are easy to use 
and acceptable for many industrial applications. 

Don’t overlook sodium for your processes! We 
offer specialized technical service on adapting sod- 
ium to your particular needs, Fill out the coupon 
below so that we can help you make profitable 
use of metallic sodium. 


USI NDUSTRIAL CHEMICALS Co. 


Divisions ot National Distillers Products Corporation 


99 Park Avenue, New York 16, N. Y 


| NEED INFORMATION ON SODIUM FOR 


Branches in principal cities 





NAME 








COMPANY 





ADDRESS 
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ling three operations in addition to the 
heat cycle. Vernier adjustments are 
furnished on the first three positions 
for accurate heat, quench and capac- 
itor contactor. 

For further information circle No. 1638 
on literature request card, p. 36-B. 


Spring Testing 

A new 10,000 lb. spring testing ma- 
chine for compression testing of com- 
plete spring assemblies has _ been 
announced by Tinius Olsen, Inc. Load 








is weighed by means of an equal set 
of levers mounted directly under the 
table of the testing machine in com- 
bination with an electronic indicating 
system. Loading is accomplished by an 
electro-mechanical system with four 
rotating screws. Positive and infinite 
loading speeds from 0.025 to 8 in. 
per min. are maintained by a variable 
speed drive. Standard columns per- 
mit testing of a 72-in. compression 
specimen, 

For further information circle No. 1639 
on literature request card, p. 36-B. 


High-Low Temperature Unit 

Webber Mfg. Co. has announced a 
new test chamber for high-volume 
production testing. Two compart- 
ments of 1 cu. ft. capacity each have 
a temperature range of -100 to 
























+2009 F. with a gradient tempera- 
ture variation of less than 0.5° at any 
point within the chambers. The de- 
sign uses a special solenoid-type con- 
trol in conjunction with the patented 
refrigerating system and a propor- 





tioning temperature control instru- 
ment. A propeller fan system in each 
chamber recirculates the air through 
the chamber and over the refrigera- 


tion coils or heating elements, chang- 
ing the air 500 times per minute. Test 
chambers may operate independently 
of each other even at extreme tem- 
perature differences. 

For further information circle No. 1640 
on literature request card, p. 36-1. 


Straightener 

Sutton Engineering Co. has an- 
nounced a new machine for straight- 
ening tubes from % to 3% in. o.d. in 
varying lengths. It is equipped with 
entry and exit tables. The straighten- 
ing process operates either as a com 
pletely automatic cycle of feed and 
delivery or manually. Straightening 
unit employs the 5-roll principle of 
straightening in which a central pres- 
sure roll is located between two sets 
of opposed rolls, each set having one 
driven roll and one idler roll. It is 
powered with a 20 to 25 h.p., 230 volt 
d.c., 450 to 1800 r.p.m. continuous 
duty motor, and operates at straight- 
ening speeds from 60 to 240 ft. per 
min. 


For further information circle No. 1641 
on literature request card, p. 36-B. 












Dual-Fuel Burner 

Dual-fuel burners that operate un 
der a wide variety of conditions on 
heavy oil, light oil or gas have been 
announced by the North American 
Mfg. Co. The nozzle-mix sealed-in 
burners are suitable for general use 
on all types of furnaces. The series is 





offered in three sizes having 4, 6 and 
8 in. main air connections. Smaller 
and larger sizes are being developed 
The burners may be operated double 
rich on gas or light oil; with heavy 
oil, atomization becomes a problem if 
the burners are operated over 50% 
rich. Also, they may be run very lean 
by leaving the air on full and turning 
the fuel input down to 1/5 of normal 
for oil, % for gas. 


For further information circle No, 1642 
on literature request card, p. 36-B. 








WHERE “ALMOST PERFECT” WON’T DO... 




















MODEL JS STEPLESS 


PYROMETRIC CONTROLLER 


Exclusive Design provides 
control within tolerances 
previously unattainable 





Model JS employs no relay. It 
modulates the input according to 


the demand, feeding more or less power 


as required but passing full power only during the initial 
heating period. It is thus truly a Stepless Controller. 


Already hundreds of applications are (1) improving uniform quality, (2) 
reducing production costs, (3) fostering development. You may need it 


soon. Be ready... 


including On-Off, 
Proportioning, High 
Limit, Program and 
Multi-Switch Posi- 
tion — plus Thermo- 
couples and Acces- 
sores. 


Write for data on complete line of pyrometric controllers and indicators 


W E Ss T byw Animent- 


CORPORATION 





525 NORTH NOBLE STREET + CHICAGO 22, ILLINOIS + PHONE TAylor 9-6606 
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OlL FLOWS RAPIDLY around parts in quench 
bath at Columbus Bolt & Forging Co., for quick, 
uniform heat extraction. Agitation is provided by 
two %-HP propeller-type LIGHTNIN Mixers. 


ley « 


Here’s help on QUICK QUENCHING 


to improve quality, cut rejects 


If you want to improve quenching 
results by stepping up quench rates, 
we welcome the opportunity to 
work with you. 

Tests by leading steel producers 
prove you can increase hardness 
depth and dimensional stability, 
reduce retreating and rejects, by 
using LIGHTNIN Mixers in the 
quench bath. 

These mixers give you a much 
higher rate of fluid flow in the bath 
than you get with other methods 
using comparable power input. 
Fast flow gives rapid, uniform cool- 
ing from all surfaces of the metal, 
without exposure to room air. Asa 
result, you improve mechanical 
properties, reduce warpage or 
cracking, get better machinability. 


LIGHTNIN Mixers for quench 
baths are approved and recom- 
mended by major steel companies; 
used in many plants. You can get 
LIGHTNINS for standard quench- 
ing, martempering, austempering; 
for batch or continuous processing; 
for use in existing quench tanks, 
and as components of furnaces with 
enclosed quench tanks. Many types 
of LIGHTNINs are available, in a 
full range of sizes up to 500 HP 
per unit. 

For information on the number, 
size, cost, and type of LIGHTNIN 
Mixers you will need to get the 
results you want, write us, briefly 
describing the quench operation. 
For catalog information on LIGHT- 
NIN Mixers, use the coupon below. 


MIXING EQUIPMENT Co., Inc. 171-m Mt. Read Bivd., Rochester Il, N.Y. 
In Canada: Greey Mixing Equipment, Ltd.,100 Miranda Ave., Toronto 10, Ont. 


[_] DH-50 Laboratory Mixers 

(_] DH-51 Explosionproof 
Laboratory Mixers 

[] B-102 Top Entering Mixers 
(turbine and paddle types) 

[] 8-103 Top Entering Mixers 
(propeller type) 

(_] 8-104 Side Entering Mixers 

(_] 8-107 Mixing Data Sheet 

[_] 8-108 Portable Mixers 
(electric and air driven) 


(_] 8-109 Condensed Catalog 
(complete line) 


Name 


Title 


City 
Zone 


State 





Please send me, without obligation, 


4 
| 
| 
| 
i 

catalogs checked at left. ; 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Company 
Address 


Surface Combustion Corporation 


MACHINING ACCURACY of geors, pinions, 
and shafts is maintained, and distortion mini- 
mized, by rapid mass marquenching ofter car- 
burizing, in this Allcase furnace equipped with 
extra large quench tank and twin LIGHTNIN 
Mixers. 


4. 

RAPID DEGREASING, TOO. Cleaning and 
degreasing parts in a LIGHTNIN-agitated sol- 
vent bath is 50% faster than normal dipping. 
The LIGHTNIN Mixer gives fast, thorough turn- 
over of solvent for uniform cleaning without 
hand scraping or scrubbing and at low oper- 
ating cost. 


“Lightainr 
Mixers. 


MIXCO fluid mixing specialists 


Ress cae cm cam ene can cums can cue coum anse cum 
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1645. Abrasion Tester 

Bulletins on durable precision instru- 
ment for evaluating the resistance of sur- 
faces to rubbing abrasion. Taber Instru- 
ment 


1646. Abrasive Wheels 
Operating suggestions and recom- 
mended wheels for finishing stainless. 
Manhattan Rubber Div. 


1647. Air-Gas Mixer 

Bulletin L-700 gives engineering and 
application data on air-gas proportional 
mixer. Eclipse Fuel Eng’g 


1648. Alloy Castings 


22-page bulletin 2041 on heat and corro- 
sion resistant castings. Blaw-Knor 


1649. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. operties, fabrica- 
tion, welding. Great Lakes Steel 


1650. Alloy Steel 

68-page “Aircraft Steels” includes re- 
vised, military specifications. Also stock 
list. Ryerson 


1651. Alloy Steel 

Data book on the selection of the proper 
alloy steel grades for each manufacturer's 
needs. Wheelock, Lovejoy 


1652. Alloy Steels 

Comparative tables of SAE and AISI 
standard steels and tentative standard 
steels. Babcock & Wilcox 


1653. Aluminum Alloys 

36-page book on analysis of aluminum, 
brass, bronze alloy specifications. Sonken- 
Galamba 


1654. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


1655. Aluminum Extrusions 
28-page book on extruded aluminum 
— Design, tolerances, applications. 
evere 


1656. Aluminum Heat 


Treating 
Bulletin on furnaces for aging, anneal- 
ing, heat treating and forging aluminum. 
Morrison Eng’g Corp 


1657. Aluminum Forgings 
Folder on advantages of forgings in 
many applications. Bridgeport Brass 


1658. Aluminum Strip 

20-page booklet on how it is made, sizes 
and weights of coils. Technical data on 
aluminum alloys used. Scovill 


1659. Ammonia Dissociators 

Bulletin on dissociating process gives 
advantages of ammonia as controlled at- 
mosphere. Sargeant & Wilbur 


1660. Annealing Furnaces 

8-page illustrated booklet on continuous 
annealing furnaces. Schematic diagrams, 
photographs, and actual production data 
Drever 


1661. Architectural Aluminum 

16-page booklet on aluminum products 
for poe Reem use, aluminum struc- 
tural shapes, embossed finishes on alumi- 
num. Reynolds Metals 


a - 
- . 


\\ 


1662. Atmosphere Furnaces 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding, 
gas carburizing, clean hardening or car- 
bon restoration. Dow Furnace 


1663. Atmospheres 

Bulletin 1-10 supplies technical infor- 
mation on inert gas generators and data 
on costs. C. M. Kemp Mfg. 


1664. Atmospheres 

Bulletin 439 on exothermic atmosphere 
generators for converting natural gas, 
manufactured gas, propane or butane 
W. S. eo 


1665. Austempering 
Discussion of o_o. after gears 
have been finish machined. Ajax Electric 


1666. Basic Materials 

24-page booklet on Alundum, Crystolon, 
Magnorite, Norbide, zirconia, carbides, 
borides and other basic materials. Prod- 
ucts made from them are listed. Norton 


1667. Bending and Cutting 

Folder describes hand and air-operated 
bender-cutter and its applications. J 
Richards 


1668. Beryllium Copper 

16-page booklet on applications and 
properties of beryllium copper. Beryllium 
Corp. 


1669. Black Oxide Finish 


Folder on ou black finish for 
ferrous metal. Puritan Mfg. 


1670. Blast Cleaning 


16-page bulletin 226 on continuous flow 
Rotoblast cleaning barrels. Pangborn 


1671. Brass Bearings 

New 24-page catalog on 600 series bear- 
ing alloys. Description of alloys, typical 
parts, properties, machining. Mueller 
Brass 


1672. Brazed Tubing 
12-page data book on brazed tubing 
made from copper coated steel. Bundy 


1673. Brazing 

50-page text GEA-3193 describes the 
methods and appmeations of electric-fur- 
nace brazing. General Electric 


1674. Burners 


16-page bulletin on selection of gas 
burners. Western Products 


1675. Carbon Analysis 
Folder describes method of rapid carbon 
determination. Leitz 


1676. Carbon Control 

Bulletin C-22 and reprint on Carbo- 
tronik for automatic control of carbon 
potential of atmospheres. Ipsen 


1677. Carbon Control 

New 12-pege catalog TD4-620(2) on 
Microcarb atmosphere control for control 
of carbon potential in Homocarb furnaces 
Leeds & Northrup 


1678. Carbonitriding 
Literature on Ni-Carb (carbonitriding) 


treatment for surface hardening. Ameri- 
can Gas Furnace 


1679. Casehardening 

Bulletin 159 describes standard rated 
batch furnaces for case hardening. Sur- 
face Combustion 


1680. Casehardening 
32-page booklet on casehardening of 
steel by nitriding. Armour Ammonia Div. 


1681. Castings 

32-page brochure on manufacture of 
steel castings from design and pattern 
making to applications. Lebanon 


1682. Cemented Carbides 
16-page bulletin gives mechanical and 


physical properties of carbides for tools 
and high-temperatures. Kennametal 





1644. Quenching 


An important new book for 
those who heat treat metal or 
are interested in the heat treat- 
ing process is “Gulf Super- 
Quench, the Revolutionary 
Dual-Action Quenching Oil.” 
Accompanying a clear concise 
discussion of such subjects as 
the mechanism of heat removal 


(; 


Syn j/ hu Vivi 


during quenching, properties of 
an ideal quenching medium, 
effect of increasing degree of 
agitation, the hardenability of 
steels, effect of mass on depth 
of hardening and distortion and 
cracking are 24 figures, in 
cluding cooling curves and 
transformation anene, and 4 
tables. Gulf Oil Corp. 











1683. Centrifugal Castings 
Booklet on spun centrifugal castings of 

bronze for liners, rings, rolls, sleeves, 

bushings. American Non-Gran Bronze 


1684. Chromate Coatings 
Folder gives characteristics and uses of 


chromate conversion coatings on nonfer- 
rous metals. Allied Research 


1685. Chromium Plating 

Booklets on how to chromium plate and 
anodes for the process. United Chromium 
1686. Cleaners 


Bulletins on di-phase cleaners, specifi- 
cations, equipment, advantages. Solventol 
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Harden Piston Rings 














with 
--HEVI DUTY BOX FURNACES 






































U.S. Hammered Piston Ring Company of Stirling, New 
Jersey, manufacturers of aviation piston rings, found that 
very close tolerances could be met when hardening their 

rings in Hevi Duty Furnaces. 





























These furnaces operating 24 hours a day treat thousands 
of rings in size from 1 to 33 inches in diameter. 

Leo Maren, Plant Superintendent, says, ‘| have used 

Hevi Duty Furnaces for over 20 years. | like the even heat 
and uniform temperatures afforded by the heating elements 
located on the six sides of the work chamber." 

Learn more about the many features that are designed 

into Hevi Duty Box Furnaces. 


































































































Write for Bulletin 441. 4H:E-V1=30-U02-Y m 


EVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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1687. Cleaning 
32-page booklet on alkaline, solvent, 


emulsion, acid phosphate cleaning. E. F. 
Houghton 


1688. Cleaning 
Bulletin on equipment for cleaning and 


pickling of shell cases and other ordnance 
items. Alvey-Ferguson 


1689. Cleaning 

Data sheets on acid activators to pro- 
mote removal of scale and oxides from 
steel and iron. Swift Ind. Chem. 


1690. Cleaning 

44-page booklet, “Some Good Things to 
Know About Metal Cleaning”, discusses 
tank, barrel and machine cleaning, pick- 
ling, zinc phosphate coating, rust preven- 
tion and other processes. Oakite 


1691. Cold Rolled Steels 
32-page booklet on stainless, alloy and 

carbon spring steels, and other specialties 

Melting, temper, finishes. Crucible Steel 


1692. Combustion Control 

20-page booklet on combustion of vari- 
ous fuels and portable instrument to 
measure content of oxygen and combus- 
tibles. Cities Service Oil 


1693. Compressors 

12-page bulletin 126-A on application of 
turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, cooling, drying. Performance curves, 
capacities. Spencer Turbine 


1694. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmo- 
spheres. Pittsburgh Lectrodryer 


1695. Controllers 

80-page catalog 8305 on nonindicating 
electric, electronic and pneumatic con- 
trollers for temperature, pressure and 
humidity. Minneapolis-Honeywell 


1696. Copper 

Report on supply of copper, mine pro- 
duction, scrap utilizations, importation 
reserves. Copper & Brass Research Assoc 


1697. Cutting Oil Chart 
Selection chart for seven classes of 
metal in nine machining operations 
Aldridge Industrial Oils 


1698. Decarb Test 
Simpie test for decarburization de- 
scribed in Tips and Trends. Ajax Electric 


1699. Deep Drawing 

Reprint on new deep drawing technique 
involving single-stroke dies and elimi- 
nating intermediate operations. Schnell 


Tool & Die 
1700. Degreasing 


34-page booklet on vapor degreasing 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


1701. Die-Casting Machines 

Copies of “Lester Press’ describe vari- 
ous acne of aluminum die casting ma- 
chines. Lester-Phoenizx, Inc. 


1702. Die Steel 

Bulletins on air-hardening, high-car- 
bon, high-chromium die steel containing 
sulphide additives. Latrobe 


1703. Ductile Iron 

Reprints on engineering applications of 
ductile iron and its significance to the 
foundry industry. Youngstown Foundry 
& Machine 


1704. Electric Furnace 

Bulletin on box-type, pre-heat and 
hardening furnace with automatic atmo- 
sphere contamination control Pacific 
Scientific 


1705. Electric Furnaces 
8-page booklet on belt conveyor electric 


furnaces for bright hardening. Westing- 
house Electric Corp. 

















1706. Electric Furnaces 
Brochure on electric heat treating, 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


1707. Electric Furnaces 

New bulletin on electric heat treating 
furnaces gives summary of progress in 
furnace developments. Holcroft 


1708. Electroferming 

Bulletin on production of intricate parts 
and precision components by the electro- 
forming process. Bart Labs 


709. Ferro-Alloys and Metals 

r' = book gives data on more than 
50 different alloys and metals produced 
by the company. Electro Metallurgical 


1710. Filters 


Bulletin on application of industrial fil- 
ters to oil quenching process. Experience 
with two applications. Industrial Filtra- 
tion Co 


1711. Finishing 

52-page book “Advanced Speed Finish- 
ing’ describes equipment for deburring 
and finishing. Almco Div. 


1712. Flame Hardening 

20-page booklet on precision flame hard- 
ening machine with electronic control. 
Details of operation and application. 
Cincinnati Milling Machine 


1713. Flaw Detection 

Illustrated bulletin on Spotcheck, new 
dye-penetrant method for locating sur- 
face defects. Magnaflux 


1714. Flow Meters 

24-page manual on application and in- 
Stallation of indicating flow meter. Mer- 
iam Instrument 


1715. Flow Meters 


Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g 


1716. Forging Design 

16-page book on design of forgings 
covers purpose, forging tools, design for 
drop forgings, press forging design, econ- 
omy tips. Globe Forge 


1717. Forgings 
16-page brochure on steel drop, upset 


and press forgings. Amforge Div., Ameri- 
can Brake Shoe 








1718. Forgings 

94-page book on die blocks and heavy- 
duty forgings. 20 pages of tables. A. 
Finkl & Sons 


1719. Forming 

86-page book on equipment and process 
of cold roll-forming. Wide sheets, narrow 
trim, tubular shapes, curving, coiling, 
tooling needed. Yoder 


1720. Forming Dies 

Folder on styles of forming dies for 
stainless heads—in wide range of sizes 
and gages. Carlson 


1721. Forming Equipment 

Bulletin on machinery and equipment 
for cold roll forming. American Roller 
Die 


1722. Foundry Supplies 
Bulletin on Zirconite sand, flour, mold 
and core wash. Titanium Alloy Mfg. Div. 


1723. Freezers 

Bulletins on environmental chambers 
from cold only to fully instrumentated 
all weather environmental installations. 
Conrad, Inc. 


1724. Furnace 

Bulletin on Karbo-matic furnace for 
carbonitriding, dry cyaniding or auto- 
matic hardening. Pacific Scientific 


































































































































































Carburize Gears 


in 
HEVI DUTY 


Western Gear Works, a leading manufacturer of high 
quality aviation gears, uses Hevi Duty Vertical Retort 
Furnaces to carburize and normalize. These furnaces are 
required to treat many sizes of special gears made from 
a variety of steels including Boron Steel. 


G. R. Leghorn, Chief Metallurgist of the Western Gear 
Belmont Plant, says, ‘Using these furnaces with zone 
temperature control and forced circulation of the carburizing 
atmosphere inside the sealed retort, we are always sure 

the gears will be treated to the exact case depths and 


carbon concentrations required.’’ 


specify Hevi Duty Vertical Retort Furnaces for Carburizing, 
Nitriding, Dry Cyaniding, and Bright Annealing. 
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Heat Treating Furnaces... Electric Exclusively 


Dry Type Transformers 


| Write for Bulletin 646. 


DUTY ELECTRIC COMPAN 


| 
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| 
You, too, can produce consistently uniform results if you | 
| 
| 
| 
Y 





WISCONSIN 






Constant Current Regulators 
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FOR LOW-COST 

SMALL PARTS 

REPRODUCTION 
choose... 


INVESTMENT 
CASTING 


Because with this economical 
process you can cast intricate, 
undercut parts to meet exacting 
requirements as to tolerances 
and finish without costly machin- 
ing and assembly operations. 
Keep the investment casting 
technique in mind when design- 
ing new products or improving 
old ones. It’s the ideal, low-cost 
way to produce functional parts 
in their “natural” shapes needed 
to improve product performance 
and appearance. 

We'll be glad to assist you in 
planning your own investment 
casting department or to recom- 
mend casting firms equipped to 
serve your needs. This service 
will not obligate you in any way. 


SEND FOR THE 
INVESTMENT CASTING STORY 


This free 12-page 
booklet — “MODERN 
PRECISION IN- 
VESTMENT CAST- 
ING”— contains infor- 
mative data on how 
and where the process 
can be used. 
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1725. Furnace Arches 

Bulletin on sectionally suspended cir- 
cular arches for rotary hearth furnaces 
Geo. P. Reintjes 


1726. Furnace Belts 

44-page catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros 


1727. Furnace Construction 

12-page bulletin on thin-wall construc- 
tion for furnace enclosures. Engineering 
drawings. Bigelow-Liptak 


1728. Furnace Controls 

22-page booklet on instruments and 
controls for heat treating furnaces. Hays 
Corp. 


1729. Furnace Insulation 

Bulletin on ceramic fiber that can give 
impressive savings compared with high- 
quenity insulating brick. Refractories Div., 
‘arborundum Co. 


1730. Furnaces 


Catalog of gas or oil fired heat treating 
and melting fi urnaces. Conveyor type, pot 
furnaces, atmosphere furnaces. Barkling 
Fuel Engineering 


1731. Furnaces 

8-page bulletin on continuous, car-type, 
reverberatory, recirculatin and other 
furnaces. Demsey Industrial Furnace 


1732. Furnaces 

High temperature furnaces for temper- 
atures up to 2000° F. are described in 
bulletin. Carl-Mayer Corp 


1733. Furnaces 


Data on electric furnaces of top or side 
loading types. Lucifer Furnaces 


1734. Furnaces 

16-page Bulletin 135 on industrial fur- 
naces and atmosphere generators. Con- 
tinuous systems. Continental Industrial 
Engineers 


1735. Furnaces 

16-page bulletin 81 on recirculating fur- 
naces for stress relief, heat treating, pre- 
heating. Despatch Oven 


1736. Furnaces 


12-page brochure on car furnaces of 
special and conventional design. Jet Com- 
bustion 


1737. Furnaces 

32-page catalog of heat treating and 
forging furnaces, blowers, melting fur- 
naces, control equipment and accessories 
Johnson Gas Appliance 


1738. Furnaces 

Folder describes complete set-up for 
heat treatment of small tools, including 
draw furnace, quench tank and high tem- 
perature furnace. Waltz Furnace 


1739. Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
general purpose heat treat. Cooley 


1740. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co. 


1741. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


1742. Furnaces, Heat Treating 

Bulletin on furnaces for annealing, 
normalizing, hardening, tempering, forg- 
ing. Flinn & Dreffein Eng’g 


1743. Gamma Radiography 

8-page catalog on gamma-ray radiogra- 
phy with radioactive cobalt 60 and iridi- 
um 192. Mitchell Radiation Products 


1744. Gamma Ratingpaphy 
Data file on equipment and sources for 


cobalt 60 radiography in industry. Tech- 
nical Operations 


1745. Gas Analysis 


Bulletin on gas analyzer based on prin- 
ciple of thermal conductivity. Charles 
Engelhard 


1746. Gas Analysis 


Data on ysitive, “nondispersion- type 
infrared analyzers for laboratory and in- 
dustry. Minneapolis-Honeywell 





1643. High-Strength 
Steel 

This new 48-page book dis- 
cusses Carilloy T-1 steel, its 
properties and applications. 
Costs are analyzed for different 
uses and fabricating procedures. 
Recommendations for pressure 


vessels, mining and earth mov- 
ing equipment, industrial equip- 
ment and construction are ex- 
plained and pictured. Also con- 
sidered are high-temperature 
properties, heat treatment, cor- 
rosion resistance, fabrication, 
cutting, welding, machining. 
U. S. Steel 











1747. Gas Generator 

Bulletin G-16A on gas-fired and electric 
endothermic generators. Specifications 
Ipsen Industries 


1748. Gas-Oil Burner 

Bulletin on closed flame gas-oil burn- 
ers gives operation, capacities, dimen- 
sions. Eclipse Fuel Engineering 


1749. Gear Tester 
New bulletins on testing machines for 


roll testing of spur, worm, spiral and 
bevel gears. Geo. Scherr Co. 


1750. Globar Furnaces 

Bulletin 153 describes nine types of fur- 
nace using silicon carbide heating ele- 
ments for temperatures to 2600° F. Hevi 
Duty 


1751. Gold Plating 
Article on analysis of gold and gold 


alloy oo? solutions gives all currently 
available procedures. Technic 








1752. Gold Plating 
Folder on salts for bright gold plating. 
Also lists equipment needed. Sel-Rex 


1753. Graphite Electrodes 

16-page book on improved standards of 
electrode performance shows good and 
bad practice. Great Lakes Carbon 


1754. Grinding Wheels 

New 28-page condensed catalog on 
rinding wheel selection. Specifications 
or many common applications. Norton 


1755. Handling Devices 

Pamphlets on clamps for lifting and 
handling. Their application to various in- 
dustries. Merrill Bros. 


1756. Hardness Numbers 

Pocket-size table of Brinell hardness 
numbers incorporating other tabular in- 
formation. Steel City Testing 


1757. Hardness Tester 

Bulletin on Impressor portable hardness 
tester for aluminum, aluminum alloys and 
soft metals. Barber-Colman 


1758. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


1759. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lb. for portable and 
stationary use. Andrew King 


1760. Hardness Testers 

Catalog of testers for normal hardness, 
superficial testing, accessory and special 
testing and micro and macro hardness 
testing. Wilson Mechanical Instrument 


1761. Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros 


1762. Heat Treating 

Experience at New Bedford Defense 
Products in projectile heat treating using 
hardening furnace, quench tank, oil cool- 
er, tempering furnace and cooling cham- 
ber. Sunbeam 


1763. Heat Treating 
Catalog N-35 on furnaces for hardening 
high speed steel. Sentry Co. 


1764. Heat Treating 
56-page “Heat Treating Alloy Steels” 
Republic Steel 


1765. Heat Treating 
Bulletin describes baskets, crates, trays, 
furnace parts for heat treating. Stanwood 


1766. Heat Treating 

Data on how to heat, quench, wash and 
temper automatically. Metalwash Ma- 
chinery 


1767. Heat Treating Ammonia 
24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating and 
other metallurgical uses. Nitrogen Div. 


1768. Heat Treating Baskets 

12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretexr 
Mfg. 


1769. Heat Treating 


Compound 

Data on dry powder coating for pro- 
moting smooth heat treated parts. Parker 
Stamp Works 
1770. Heat Treating 
Equipment 

New folder on carburizing boxes, trays, 
heat treat fixtures and baskets. Misco 


1771. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 


1772. Heat Treating Fixtures 

24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating in 
gas or salt baths. Rolock 


1773. Heat Treat Fixtures 
New bulletin on trays, boxes and fix- 

tures of nickel chromium alloys for in- 

dustrial furnaces. Standard Alloy 


1774. Heat Treating Fixtures 

Folder shows 21 examples of heat treat- 
ing fixtures, trays, baskets, retorts. Allied 
Metal Specialties 


1775. Heat Treating Furnaces 

New bulletin SC-167 belt-type furnaces 
Belts are cast alloys, slat or hinged, mesh 
flighted. Surface Combustion 


1776. Heat Processing 


Bulletin answers questions: what is to 


be heated, what sections are to be heated, 
why the material is to be treated, to what 
temperature and for how long. Selas 


1777. High-Alloy Castings 
Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


1778. High-Speed Steel 

New bulletin on structure and proper- 
ties of “desegatized” high speed tool steel 
Latrobe 


1779. High-Speed Steels 

New bulletin on free machining tool 
steels and die steels. Descriptions, compo- 
sition, heat treatment. Vanadium-Alloys 
Steel 


1780. High-Temperature Belts 

New bulletin on belts of high-tempera- 
ture alloy for heat treat furnaces. Elec- 
tro-Alloys Div 





FOR PRODUCTION 


FOR PROFIT 


FOR SCALE REDUCING 
FORGE FURNACES 


combustion, ine. 


INDUSTRIAL FURNACES’ - 


EQUIPMENT ENGINEERS 








7917 South Exchange Avenue Chicago 17, Illinois 


equipment. Pressed Steel 
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BARBER NEW Wheelco 
writ) Model 407 Capacitrol 














More 
sensitive 
and flexible 
temperature 


controller 








Model 407 
Capacitrol 





Model 610 
Pilot 
Magnet 
Amplifier 





Controlled Electrical 
Heating Elements 





You'll like the extra sensitivity and flexibility 
of this great new Wheelco Controller. Fully “plug-in,” it 
gives you a wide choice of control forms quickly and easily 
arranged by interchanging packaged control chassis. Model 
407 chassis, for example, provides a true proportioning system 
that smoothly and steplessly proportions electrical power input 
in accordance with system demands. Variations in output of 
the Capacitrol proportion output to a saturable core reactor so 
power supplied is always proportional to demands of the 
sensing unit. Easily applied to a variety of continuous process 
jobs. Assures maximum dependability and accuracy, plus 
striking new design features never before combined in one 
instrument. For information on other control forms available, 


write for Bulletin F-6314. 


WHEELCO INSTRUMENTS DIVISION 


BARBER-COLMAN COMPANY, DEPT. K, 1518 ROCK ST., ROCKFORD, ILLINOIS 
BARBER-COLMAN OF CANADA, LTD. ° TORONTO, ONTARIO, CANADA 
Industrial Instruments * Automatic Controls « Air Distribution Products « Aircraft Controls « Small Motors 
Overdoors and Operators * Molded Products » Metal Cutting Tools * Machine Tools « Textile Machinery 
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1781. High-Temperature 


Lubrication 
Bulletin on colloidal graphite lubrica- 
tion of kiln cars, oven conveyors and 
forging dies. Acheson Colloids 


1782. High-Temperature Steels 

87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 high-temperature steels. U. S. Steel 


1783. High-Vacuum Pumps 

Data sheet on physical dimensions, op- 
erating data and performance curves for 
high-vacuum oil diffusion pumps. Con- 
solidated Vacuum Corp. 


1784. Hydride Descaling 

24-page book “Handling Metallic So- 
dium” with oe reference to sodium 
hydride descaling. U. S. Ind. Chem 


1785. Identifying Alloys 

Booklet of procedures for rapid identi- 
fication of more than 125 metals and al- 
loys. International Nickel 


1786. Impregnating Castings 

8-page bulletin on impregnating porous 
castings. Properties of impregnant. Amer- 
ican Metaseal 


1787. Induction Heaters 

New bulletin on low-frequency induc- 
tion heating describes units for brass, 
copper, titanium, steel, forgings, light 
metal extrusion presses. Magnethermic 


1788. Induction Heating 
60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


1789. Induction Heating 

Bulletin 1440 on system for safety con- 
trol of induction heating through use of 
components built into every unit. Lind- 
berg Engineering 


1790. Induction Heating 
36-page catalog on high-frequency in- 
duction heating. Lepel 


1791. Induction Melting 
8-page article describes use of induc- 

tion melting in ye technique for 

rotor-casting. Ajax Engineering 


1792. Industrial Fans 

Catalogs on various kinds of industrial 
fans — exhaust, multiblade, backward 
curve, for high temperatures. Garden 
City Fan 


1793. Insulation 

40-page industrial products catalog on 
insulations, refractory products, and 
others. Johns-Manville 


1794. Iron Powder 

Bulletin on production of iron powder 
for flame cutting, scarfing, powder metal- 
lurgy, electronics and chemical applica- 
tions. Easton Metal Powder 


1795. Laboratory Furnaces 

Bulletin No. 310 on high temperature 
electric tube furnaces for laboratories 
Burrell 


1796. Laboratory Furnaces 

Data sheets on complete line of labora- 
tory furnaces for metallurgical operations 
Boder Scientific 


1797. Laboratory Ovens 
Catalog 331A on new models of lab- 
oratory ovens. Precision Scientific Co. 


1798. Laboratory Supgtics 

Instruments and apparatus for control, 
research, development laboratories. Har- 
shaw Scientific 


1799. Laminated Sheet 
12-page bulletin on bonding plastic film 


and sheeting to metal. Naugatuck Chem- 
ical 














1800. Low-Alloy Steel 

60-page book on high-strength low-al- 
loy steel, properties, fabrication and uses 
U. S. Steel 


1801. Low-Carbon Stainless 
“Melting Low-Carbon Stainless Steel” 
shows advantages in use of new low-car- 
bon chromium alloy for producing extra- 
low-carbon grades. Electro Metallurgical 


1802. Lubricant 

8-page folder describes use of molyb- 
denum disulfide lubricant in cold form- 
ing, cold heading and other applications 
Case histories. Alpha Corp 


1803. Lubricant 


Literature on anti-seize molybdenum 
disulfide lubricant. Bel-Ray 


1804. Lubrication 

Bulletin on FOS process of lubricating 
steel surfaces for extrusion, drawing, and 
other metalworking processes. Pennsyl- 
vania Salt 


1805. Machining and Grinding 

File on electronic machining and grind- 
ing tells how it works, cost for difficult 
machining jobs, how electrodes are made, 
how to convert from diamond to elec- 
tronic grinding. Elox Corp 


1806. Machining Titanium 
Four discussions of methods, problems 

chip formation in grinding and machining 

titanium. Cincinnati Milling Machine 


1807. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1808. Magnesium Castings 

5-page reprint tells of new develop- 
ments in making magnesium castings for 
aircraft needs. Dow Chemical 


1809. Magnesium Finishing 
128-page book describes all methods for 
finishing magnesium. Dow Chemical 


1810. Magnetic Alloys 

6 pages of data on Curie temperature 
of many alloys and how this phenomenon 
is of importance. International Nickel 


1811. Master Alloys 


Bulletin on custom-made alloys for re- 
melt or reprocessing. Cannon-Muskegon 


1812. Cleaning 

New bcoklet gives case histories of me- 
chanical cleaning with power brush¢s 
Pittsburgh Plate Glass, Brush Div 


1813. Melting Furnaces 

8-page Bulletin 560 describes stationary 
and tilting types of two-chamber melting 
furnaces. Applications to all types of 
casting. Lindberg Engineering 


1814. Metal Sorting 
Data on nondestructive sorting tool for 
raw, semi-finished or finished parts. Dice 


1815. Metallograph 

20-page bulletin E-232 on Balphot me- 
tallograph with bright field, dark field, 
polarized light, phase contrast. Bausch & 
Lomb 


1816. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co 


- - 
1817. Microscopes 

22-page catalog describes microscopes 
featuring ball bearings and _ rollers 
throughout the focusing system and a 
low-position fine adjustment, providing 
comfortable operation. Bausch & Lomb 


1818. Moly-Sulphide Lubricant 

40-page booklet on Moly-sulphide lu- 
bricant gives case histories for 154 dif- 
ferent uses. Climax Molybdenum 


1819. Mount Press 

Bulletin on speed press which features 
preheated premolds, rapid closing, appli- 
cation to thermo-setting and thermo- 
plastic materials. Buehler 


1820. Nickel Alloys 

40-page book gives corrosion, physical 
and mechanical properties of Hastelloy 
alloys; 13 pages of fabrication data 
Haynes Stellite 


1821. Nickel Alloys 

38-page handbook on wire, rod, strip of 
Monel, Inconel, nickel and nickel clad 
copper. Alloy Metal Wire Co 
1822. Nitriding 

48-page booklet on nitralloy and nitrid- 
ing, including the new loe process 
Types of nitriding steels, surfaces not to 
be hardened, weldability. Nitralloy Corp 


1823. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars. rods, tubing 
Magnetic Analysis 


1824. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, phos- 
phor bronze, nickel, silver, brass and 
aluminum wire. Little Falls Alloys 
1825. Nonflammable Rust 
Preventive 

Bulletin on rust preventive compound 
which is water soluble, nontoxic and non- 
flammable. Production Specialties 


1826. Nuclear Radiation Cell 
Data on industrial instrumentation ap- 
plications of the Ohmart cell, the radio- 
active sensitive element which converts 
nuclear radiation into electrical energy 
Minneapolis-Honeywell 


1827. Openhearths 


Brochure on modern openhearth design 
and construction. Loftus 


1828. Phosphate Coating 

24-page booklet describes amorphous 
phosphate coatings for protection of 
aluminum alloys and for paint adhesion 
American Chemical Paint Co. 


1829. Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jeli’ 


1830. Pickling Baskets 
12-page bulletin on mechanical picklers 

crates, baskets, chain and accessories 

Youngstown Welding & Eng’g 


1831. Plating Tank Lining 
New bulletin on use of Koroseal sheet 
in plating tanks, racks, vats. Materials 
that can be handled in Koroseal lined 
equipment. Metalweld, Inc 


1832. Powdered Metals 


Bulletin on sintered iron and bronze 
parts. Sizes, types of parts. Bassick Co 


1833. Powdered Metals 

Bulletin 800-A on pre-alloyed iron pow- 
ders with varied depenninan-etiiedh con- 
tents. Metal Hydrides 


1834. Powdered Metals 

Booklet tells how things are made of 
powdered metals, applications and future 
possibilities. Stokes 


1835. Precision Casting 
New booklet on pressure castings made 
by frozen mercury method. Mercast Corp 


1836. Precision Casting 
8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 
(Continued on p. 36-A) 








PREPLACE ON WORK 


. & ee NO TANGLE - NOTCH COIL 
Now WASHERS SNAP OFF COIL 
———— 


FREE 10 page booklet gives 
you all the facts on better 
brazing with preforms 
Write Today! 


% Produced from standard wire stocks, No lead 
time needed for dies or exact strip 


& Suitable for use with induction, gas-air, 
furnace, or any of the commonly used 
heating methods. 


% Available in EASY FLO and SILFOS as 
well as Copper, Bronze and other alloys. 
* Diameters up to 4” 1.0., wire thicknesses 

from .010 upward, 


LUCAS-MILHAUPT 


ENGINEERING CO 
5056 S. LAKE DRIVE, CUDAHY, WISCONSIN 
NOVEMBER 
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IF YOU PRODUGE PARTS 
FROM STEEL TUBING... 


it may pay you fo investigate 
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Often a single change made in your production pro- 
cedures can result in a better product with savings in 
fabricating time and cost. And even if your current 
production methods are “good enough”, you can’t 
afford to overlook any improvement which might.be 
adapted to your operation. For example, hydraulic 
forming is a unique, simple forming method having 
advantages—where applicable—which include fewer 
operations to produce the finished part, reduced tool 
costs and lower maintenance costs. 


But whether you form your product hydraulically or 
by other methods, the original tubing you choose 
must be right... must have the precise combination 
of formability and strength required for your prod- 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.— Seamless Tubing; Welded Stainless Stee! Tubing 
Allience, Ohio—Welded Carbon Stee! Tubing 
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uct. Only with the right tubing can you make that 
product to quality standards, at the lowest possible 
cost to yourself. And whatever your manufacturing 
requirements may be, B&W Mechanical Tubing can 
meet them. It is available in the fullest range of 
analyses, sizes, finishes and properties, and one com- 
bination of these is tubing tailor-made to your re- 
quirements. 


Call for Mr. Tubes. He’s your link to B&W through 
our Regional Sales Offices and a nationwide network 
of experienced tubing distributors. Get the benefit of 
his complete knowledge of tubing for all applications 
to help you match tubing to your requirements and 
to point out practical fabricating economies. 


TA 4055(M) 








HOLCROFT 
and the 
BATCH 
FURNACE 


More Jobs... 
Faster...lat a Lower Cost 


The batch furnace permits you to handle a large variety of jobs 
it can be completely automated for faster production—and can 
deliver volume production at a low, low cost. 


For example, in the furnace shown below you can anneal, temper, 
clean harden, carbon restore, carburize or carbonitride entirely 
automatically. 


In a batch furnace, the entire work load is positioned inside the 
chamber and is removed after the heat treat cycle has been 
completed. Batch furnace mcy have several stock handling methods 
tray, car, cover, elevator, pit, and tumbling barrel depending on 
the type of stock treated. 


Just as great a variety of stock handling methods pop up when 
furnaces are continuous, that is where successive loads parade 
through heat treat cycle. You will find a complete description of 
all types of continuous furnaces and their methods of handling 
stock in Holcroft's book—Blazing the Heat Treat Trail. You can 
have a copy if you write today. Holcroft & Company, 6545 
Epworth Blvd., Detroit 10, Mich. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO. ILL CLEVELAND OHIO HOUSTON TEXAS PHILADELPHIA. PA 


CANADA Walker Metal Products, Ltd. Windsor Ontario EUROPE SOFIM Pan Fra 
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a CMP cas cxcdting repent 


ON THIS SPRING STEEL PART 


CMP COLD ROLLED TEMPERED 
SPRING STEEL 


mite teaser 
at leds ton 


BEFORE 


This manufacturer of spring steel parts 
purchased annealed spring steel and processed it 
for desired temper preceding fabrication. 
Frequently problems of non-uniformity slowed 
down production. Often-times parts did not meet 
specifications--tolerances were too variable-- 
fatigue tests would not meet requirements. 

It all added up to many costly rejects. 


AFTER 


problems were given to a CMP representa- 
tive for study and, after several discussions 
with CMP technical representatives, a new 
manufacturing procedure was established 
Specific specifications were developed by CMP 
for each spring steel application and, after 
approval by the Customer, CMP then produced and 
processed tempered spring steel to each such 
specific specification. The manufacturer's 
previous problems of fabrication and 
tempering-in-process were eliminated and the 
manufacturer showed an improved cost on each 
such spring steel job, proving once again that 
it is worthwhile to utilize the CMP technical 
spring steel experience which is available 
to you at any time. 





the Gold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES ) New York ° Cleveland ° Detroit . Indianapolis 
OFFICES | Chicago . St. Lovis ° los Angeles ° San Francisco 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM 
THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
2131 South Garfield Avenue, Los Angeles Phone: RAymond 3.4581 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC 


4425 W. Kinzie, Chicago Phone : COlumbus 1-2700 
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__ (Continued from page 35) 1849. Radiography 1863. Spectrometry 
1837. Precision Casting 16-page bulletin on materials and ac- 12-page brochure on quality control 
44-page Catalog 53 covers every stage cessories for radiography. Density curves with a direct reading spectrometer. Baird 
of the investment casting process. Alex- for four types of films. X-Ray Div., East- Assoc 


ander Saunders man Kodak 1864. Spot Welding 

1838. Precision Casting 1850. Radiogra rhy Bulletin on inert gas-shielded 
12-page book on alloy selection and de- Bulletin JR and AR on one and two welding gun which welds from one 

sign for precision casting. Arwood Pre- million volt X-ray generator. High Volt only and without a back-up plat 

cision Casting Corp age Engineering Corp Reduction 


1839. Presses 1851. Rare Earths 1865. Spray Washers 

12-page booklet 203 on hydraulic presses 8-page Progress Report Number 1 New 16-page bulletin 301 on many types 
for forming and drawing Puncher, “Rare Earths in Iron and Steel Melting of power spray washers and their layouts 
shears, benders, straighteners. Williams- Molybdenum Corp and applications. Peters-Dalton 


White & Co we : . . ' 
1852. Refractory Cement 1866. Spring Steels 
1840. Py rometer Accessories Bulletin discusses refractories and heat Spring steel catalog offers 785 sizes of 
Bulletin 4181 on specifications and per- resistant concrete. Lumnite Dir hardened and tempered spring steels, and 


formance data for thermocouple Ther- ~* . . 133 cold rolled and bright annealed size 
seceuple alleys, tenuperature-williieel 1853. Roll Formed Shapes i stock. Sandvik Steel 


> 24-page 3ulletin 1053 sor desipr J 
relationship curves, temperature conver- 24-page Bulleti rd 1 Signing = — : . 
sion table. Illinois Testing Laboratories forming and producing shapes from fer 1867. Stainless Castings 
rous and nonferrous metals. Roll Formed 8-page bulletin gives recommendation 
1841. Pyrometer Calibration Products Co charts for type of stainless to use in 
“Pyrometer Thermocouple Calibrati = — — various Corrosive solution ; under vari 
Data includes tables oa a pe ence - 1854. Rust ! reventive ous conditions Waukesha Foundry 


y “ P: yhlet o Oileoat T " ) ition 
National Bureau of Standards. Bristol Co of — ¥- b alien 3. eos 


rust in lubricating systems. Gulf Oil 1868. Stainless Castings 


‘ -- ° » on advantages of rrosio 
1842. Pyrometers 1855. Rustproofing B.-y Bag ny eo ain” 
52-page book on optical, radiation and New bulletin on rust inhibiting prime: ; ye . 
photoelectric pyrometers Accessories, Rusticide Products Co 1869. Stainless Electrodes 
special features, operation. Anglo-Ameri- - : . New 16-page data bulletin on selection 
can Scientific 1856. Salt Bath Furnaces of proper grades of welding rod for each 
‘ . Data on salt bath furnaces for batch grade of stainless steel Crucible Steel 
1843. I yrometers and conveyorized work. Upton on aoge £ 
12-page Bulletin 713 on indicating and 1857 Salt Baths 1870. Stainless Fasteners 
controlling pyrometers. Functional dia- a : i-page pre on physical characteristics 
grams of installations. General Electric 32-page booklet ~ 0g heat treating in and uses of stainless fasteners. American 
liquid salt baths. Properties of several Screw Company 


1844. Quench Agitation liquid baths. E. F. Houghton 
information on miners and agitators, 1858. Sand Control 
including units applicable to industria 32-page book on defects and trouble : 
>ne . , , . . " Ss s screws, nuts, washers, machine screws 
quenching equipment. Mixing Equipment in foundry and how to remedy through sheet metal screws, set screws, pipe fit 
1845 Quenching Oil sand control. Claud S. Gordon Co tings and specialties. Star Stainless Screw 
8-page booklet on applications and cost 1859. Shearing 1872. Stainless Steel 
reductions in oil-quenching installations 16-page catalog on pivoted-blade shears 44-page book gives detailed information 
Sun Oil for cutting metal up to 1.25 in. thick on use of stainless steel in the chemical 


1846 Quenching Oil Cleveland Crane & Engineering industries. Crucible Steel 
Technical bulletin on quenching oil and 1860. Shot Pee ning 1873. stampings 
accelerators to provide deeper hardening 16-page booklet on selection and use of Data on how stamped 
Park Chemical pet = grit for peening. Cleveland 

Meta yrasive 
= . . . . 
1847. Radiation Equipment 1861. Silver Brazing ang 
56-page catalog on equipment used in .nens technics tulle br: ew sto ist on 52 ubing, bar 
X-ray and radiation fields describes new -page technical bulletin on brazing and ring forgings. Peterson Steels 
~obalt 60 5 2 : : preforms. Specifications for 13 types of cep : ? 
— went iii oints. Lucas-Milhaupt 1875. Steel Melting 
J ! 


1848. Radiation Protection 1862. Specification Key Pa neha by pe a 
12-page booklet on films for determin- Guide to Government specifications for Ajax Elec trothermic Pe 

ing amount of radiation. Used in research phosphatizing, rustproofing and paint = , 

laboratories, nondestructive testing lab bonding chemicals. American Chemical 1876. Steel 

oratories. Du Pont Paint 16-page booklet lists and describes ma 


1871. Stainless Fastenings 
20-page catalog of stainless steel cap 


assemblies save 
time and money. J. H. Sessions 


1874. Steel 52100 
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jor stainless, tool and 


Allegheny Ludlum 


1877. Steel 
Folder 
loys. Case histories. A. M 


1878. Steel 


Castle 


electrical 


steels 


gives advantages of leaded ; 


Bulletin on nickel-copper steel of low- 


alloy, high-strength 
Sheet and Tube 


1879. Serlp Caleulator 


Stainless stee 


type. 


Ulbrich Stainless Steels 


1880. 


Subzero Freezer 


%-page folder on portable freezer 
F., for shrink 
hardening, stabilizing and testing 


volt ax 180 
fitting 


Webber Mfg 
1881. 


operating to 


Tellurium Copper 


6-page pamphlet on properties of 0.5‘ 


tellurium copper alloy. Chase Brass 


1882. 


Temperature 
Measurement 
70-page book on 
rometers, accessories, 
ments, potentiometers 
Scientific 


1883. 


indicating 


Tempering 


thermo-electri« 


110 


py 
instru 
Anglo-American 


Youngstown 


strip calculator is a slide 
rule designed to determine weight of coil 


20-page bulletin on Homo heat treating 
equipment and results. Leeds & Northrup 


1884. Testing 


4-page bulletin No. 4211 on Sonntag im 
pact machines. Baldwin-Lima-Hamilton 


1885. Textured Metal 


16-page booklet on advantages and ap- 


textured metal 


en of 

etals 

1886. 
42-page 


Bulletin TC-9 on 


Thermocouple Data 
thermocou 


Rigidized 


ples, radiation detectors, resistance bulbs 


accessories. Wheelco 


1887. ‘Titanium Alloy 


Data on ternary alloy with 3% 


num and 5% chromium 


properties, forging 
temperature characteristics 
Sharon Titanium 


1888. 


gives 


temperatures, 
Mallory- 


Tool and Die Steels 
26-page book on six oil and air harden 


alumi- 


physical 


high 


ing steels for high-production tools and 


dies illustrated. 


Steel 


1889. 
Bulletin 


Many 


uses 


Tool Steel 


November, 


on precision-ground oil-hard 


Bethlehem 


1954 


ening and air-hardening tool steel flat 


stock. Jessop 


1890. Tool Steel Heat Treat 

Bulletin 1147EE on electric furnace for 
heat treatment of high speed tool steel 
Hevi Duty 


1891. Tool Steel Selector 

Twist the dial of the 9-in. circular se- 
lector and read off the tool steel for your 
application. Crucible Steel 


1892. Tube Mills 

Brochure illustrates and describes com- 
plete seamless tube mills for varied re- 
quirements. Mannesmann-Meer 


1893. Torsion Tester 
Bulletin RT-10-54 on new 60,000 in.-lb 
precision torsion tester. Riehle 


1894. Tubing 
52-page “Handbook of Seamless Steel 
Tubing’. 26 pages of data. Timken 


1895. Tukon Tester 

12-page bulletin DH-114 on Tukon micro 
and macro hardness testers. Wilson Mech 
Inst 


1896. Tungsten 

New 20-page bulletin on manufacture 
properties and uses of tungsten. Flow 
chart of tungsten production. Sylvania 
Electric Products 


1897. Ultra Strength Steel 

Results of three-year research and test 
program evaluating properties of Type 
4340 steel for aircraft structures. Inter- 
national Nickel 


1898. Ultrasonic Cleaning 
Folder on Sonogen ultrasonic generator 
for metal cleaning. Branson 


1899. Vacuum Gages 

32-page Catalog 7001 on gages for vacu- 
ums to 10'' mm. Hg and pressures to 
150,000 psi. Minneapolis-Honeywell 


1900. Vacuum Metallurgy 

Articles on commercial vacuum fur- 
naces for metals and alloys and some 
aspects of vacuum melted metals. Nation- 
al Research Corp 


1901. Vacuum Pumps 
24-page Bulletin V51 on high-vacuum 
pumps and accessories. Kinney Mfg 


1902. Valves 
New 16-page catalog on two types of 


goggle valves for blast furnace and coke 
oven gas mains. Salem-Brosius 
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Title 








Name 


Company 


Address 


Postcard must be mailed prior to Feb. |, 
Students should write direct to manufacturers. 


1903. Vanadium Products 
12-page brochure on 25 steel, iron, alu- 

minum and chemical products. Composi- 

tion and applications. Vanadium Corp. 


1904. vapor Absorber 
Bulletin on Vape-Sorber for continuous 
removal of petroleum vapor, dirt and liq- 


uids from compressed air and other gases 
Selas 


1905. Vibration Meter 

New bulletin on equipment and acces- 
sories for measuring vibration. Consoli- 
dated Engineering 


1906. Welding Equipment 
Catalog on Cadweld process and 
welding accessories. Erico Products 
1907. Welding Stainless 
54-page manual on welding processes 
for stainless, with recommendations and 
settings for arc, spot and pulsation weld- 
ing. Soldering and brazing. Republic Steel 


1908. Wire 

Bulletin on extruded, Wollaston, Taylor 
Process and resistance wires of low fus- 
ing and precious metals. Baker & Co 


1909. Wire Cloth 
84-page booklet on applications, meshes, 
baskets, filters. Cambridge Wire Cloth 


1910. Wire Straightening 

Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy. Applies to round wire 
0.007 to 0.125 in. diameter of ferrous or 
nonferrous metal. Medart Co. 


1911. Wire-Wrap Joining 
New bulletin on wire-wrap method of 
making solderless electrical connections 


Keller Tool Co 
1912. 


arc- 


X-Ray Inspection 

248-page catalog and supplement on 
materials used in X-ray _ inspection. 
Picker X-Ray 


1913. X-Ray Supplies 
90-page catalog of industrial X-ray sup- 
plies and accessories. Westinghouse 


1914. Zine Die Casting 

New 24-page booklet on zine for die 
castings and applications of die castings 
St. Joseph Lead Co 


~ He P 
1915. Zirconia 

Folder on new, patented process in 
which each zirconia crystal is stabilized. 
Characteristics of stabilized zirconia. Zir- 
conium Corp. of America 
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for these parts at 
Pittsburgh-Erie Saw Corp... . 
MV 


amust 


Tool life increased 409% when machin- - ! 
ing Latrobe’s “Free-Machining” BR-4 FM ° 
at Pittsburgh plant. 


Pittsburgh-Erie Saw Corp., Pittsburgh, Pittsburg 
Pa., reports... “Because of the greater example o 
ease of machining BR-4 FM, we are re- from usin 
ducing our production costs and especially FM high 
increasing our drill life. Savings in produc- steels —hi 
tion time combined with greatly increased steels with 
tool life makes Latrobe’s FM steel a must.” tributed a 
process—c 
machinabi 
and prodt 
in time, le 
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Results of Specially Conducted Test by Pittsburgh-Erie 


s 

et te a ; 

' . ‘a oe tk: 

Under the same production conditions, compared t« ey: 
the performance of Latrobe’s BR-t FM high chrom a 
die steel (with sulphide additives) was ysis and ha ip te “4 


ROUGHING CUT 


OTHER STEEL BR-4 FM 
Speed 180 RPM 392 RPM 
Feed 014 in. 024 in. 
Depth of Cut Ye in. Ye in. 


FINISHING CUT 


Speed 180 RPM 392 RPM 
Feed 014 in. 010 in. 
Depth of Cu! O15 in. 015 in. 


DRILLING TME STEEL COMPANY 


Hole Size “es” Plote Thickness %” Hand Feed 


BR-4 FM—23 seconds per plate per one hole. LATROBE PENNSYLVANIA 
Other Steel—45 seconds per plote per one hole. 4 


BRANCH OFFICES AND WAREHOUSES: 


Viv if Wan \es}(0) Man (027 Cole. |@ Ye LEVLAND DAYTON DETROIT LATROBE STEEL CO., 
LATROBE, PA. 


Please send me data on FM steels. 





HARTFORD LOS ANGELES MILWAUKEE NEWARK PHILADELPHIA PITTSBURGH 


PA TOLEDC 


NAME 
SALES AGENTS 


CHARLOTTE DALLAS DENVER HC TON 7 nae} 4: 


TITLE 


COMPANY 
EUROPEAN OFFICES: 


GENEVA BRUSSEL PARIS MILAN ROTTERDAM 


STREET 





CITY 


a 


THER-MONIC 
oeccie ceovo” Dantal Plan 


KW OUTPUT | RENT PER MO. 


10 1$ 77 
20 104.’* 
25 116.7° 
40 
50 





... offers substantial Financial 
and Production Benefits! 
$14.78 


The THER-MONIC Rental Plan enables manufacturers to ac- — Cy i 
quire New induction heating equipment, budget its cost and 50 63 
operate it as a tax deductible current expense. This procedure rep | Re | ‘ 
does not appear as a liability on the balance sheet, and <=) I | 59.75 
neither does it impair borrowing capacity nor disturb 
working capital. 

THER-MONIC Equipment is versatile. Makes a push-button 
operation of brazing, soldering, hardening, annealing and 
through-heating for forging. Insures precise, automatic con- 
trol—uniform results—higher production from unskilled labor! 
Savings are obvious. THER-MONIC Equipment more than 
pays for itself out of self-created profits! 

Your return of the attached coupon will bring you the full 
details...Or, without obligation, a plant survey-visit by a 
THER-MONIC induction heating engineer. 





INDUCTION HEATING CORP. Dept. M.P. 
181 Wythe Avenve, Brooklyn 11, N.Y. 
Gentlemen: 

The Ther-monic Rental Plan interests me! 
] Mail descriptive brochure! 

() Have your representative call! 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE, BROOKLYN 11, N. Y. 


The most complete line of High Frequency Equipment 


Compeny___ 
Title. 
Street_____ 


City 
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eliminate 
the 
guesswork / 
in selecting 


tool steels 


HERE'S AN EXAMPLE: 


Application — Deep drawing die 
. ° for steel 

Thousands of metal working L 

people are using the Crucible ¥ Majer Class — Metal Forming — 
Tool Steel Selector to determine , _— 

exactly which type of steel 
they need. This handy selector ‘a Sesh Chastain «o Wams Oe 
covers 22 tool steels which fit ‘se 3 sistance 

98% of all tool steel =— . q j 


applications © : : ° ~~ Tool Steel — Airdi 150 


Sub-Group — Special Purpose 


. . , A turn of the dial does it! And 
The selector is unique because . 2 wasfen ane you've dae 

it starts with the ultimate use of ~ - 

the steel. It breaks down all tool 

steel applications into six major 
classifications, under which the 

different grades of steel available for 
certain specific requirements are indicated 
in legible cutouts. Heat treatment and 
machinability data are also included 

for each grade. 


Y, actual size, Selector is in 3 colors 








H seeeeeeaaceace 
' 

; ee ee ' 

A flip of the dial will give you the answer, CRUCIBLE STEEL COMPANY OF AMERICA 

and almost just as quickly you can get the Dept. MP, Oliver Building, 

steel you select. For each type of steel shown Pittsburgh 22, Pa 

on the selector is in stock in Crucible 

warehouses, conveniently located Nome 

throughout the country. 
, Company 

To get your Selector merely fill in the 

coupon and mail. There is no obligation Address 

whatsoever. 











CRUCIBLE first name in special purpose steels 
SA yeas of | Fee} stelmabing TOOL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA TOOL STEEL SALES SYRACUSE, N. Y. 
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4é 
IT’S MADE OF 


Intermittent air conditioning, railroads find, 
is worse than none. They solve that problem 
by connecting conditioned cars to stand-by 
power when the train is not running. The 
chances are that the connectors used will be 
those made by Joy Manufacturing Co., 
which feature replaceable female contacts 


made of ‘'Berylico” beryllium copper. 


Electrical conductivity, of course, is a must 
in any contact, but even more important 
here is the elasticity and wear resistance 
required. For this combination of qualities, 
“Berylco"” can't be beot. It will take 


BERYLCO: 


BERYLLIUM 


i A ah i or, 
es Pe Sagi AOR 





repeated abuse without appreciable wear. 
It has plenty of bounce” to resist taking a 
permanent set or to relax after many, 
many rough connect and disconnect opera- 
tions. It doesn't lose its bulldog grip under 


the jockeying railroad cars are subject to. 


If you are looking for an engineering ma- 
terial which will do more than one job well, 
you ought to investigate the advantages of 
“Berylco” beryllium copper. No other alloy 
combines such properties as strength, hard- 
ness, conductivity, fatigue resistance, cor- 


rosion resistance, elasticity and formability. 


COPPER 


For engineering help or sample material, 
write any of the offices listed below. 


ALL THE FACTS 


This 20-page booklet 
lists available beryl- 
lium copper forms and 
materials, offers you 
the most complete 

selection in the in- 

dustry. Send for your 

free copy today. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY... WITH 
“BERYLCO” BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 4L, READING 9, PENNSYLVANIA 
New York « Springfield, Mass. » Rochester, N.Y. * Philadelphia * Cleveland « Dayton + Detroit « Pittsburgh » Chicago » Minneapolis * San Francisco « Los Angeles 


Representatives in principal world-trade centers 
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The Furnace that Stin Jiself! 


ELECTROMAGNETIC PRESSURE 


CIRCULATES MOLTEN METAL 
—JIun this 60 Cycle— 


A ip — 


Heat is generated only in the melting 
channels. Controlled stirring (neither 
too much nor too little) quarantees uni- 
formity of metal temperature and alloy 
composition and also leads to efficient 
melting of light scrap. Tiresome pud- 
dling is eliminated. The metal is held 
entirely in an inert refractory lining. The 
atmosphere is cool and free from con- 
taminating gases. 


No Other Method 


Enables Such Completely 
CONTROLLED MELTING 


Today, AJAX builds a complete line of 
these time-tested furnaces in standard 
TWIN COIL sizes up to 333 kW for the dependable 


melting of aluminum, brass, copper and 


INDUCTORS suvtdly coguanel te gidiaiiea. 


Lead Nou-Gerrous Melting 


The sectional view above shows the twin coil stirring action 
of the 100 kW Ajax-Tama Wyatt 60 cycle induction fur- 
nace. Heat induced in the secondary channels below is 
conveyed throughout the melt by electromagnetic circu- 
lation as shown by the arrows. The 100 kW furnace shown 
here is one of a family of twin coil furnaces available today 


for melting rates from 300 to 10,000 Ibs. per hour. 


Write for Bulletin giving complete information 


AJAX ENGINEERING CORP., TRENTON 7, N.J. 


- INDUCTION MELING FURNACE 


AJAX ELECTRO See. Con? and fe ssoce ay Compont es 
AJAX ELECTROTHERMIC COR 4 neces 
AJAX ELECTRIC CO., ine. Te = H. me en Lee wet sat ba ‘e nue 
AJAX ELECTRIC FURNACE CorP., Ayan Wyatt induction furnace 1 Melt mg 
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assured for 


all-purpose 


inspection 


Westinghouse 250 KV 
JIB CRANE 
X-RAY UNIT 





Curtiss-Wright uses Westinghouse X-ray equipment for 2 The jib crane tubestand carries the tubehead from 
non-destructive testing of the important parts of theirs less than 3’ up to 9 above the floor and from 50” to 
outstanding aircraft engines. The application pictured 141’ trom the center ot the vertical column which, in 
here shows the 250 KV X-ray tubehead, mounted on the — turn, can be rotated 135 in each direction. The tubehead 
jib crane tubestand, being positioned for the examination mounting permits rotation of 180°, in either direction 
of the critical welds on gas turbine booster rotors around a vertical axis, and 140 around the long axis of 
The keynote for the selection of this equipment was the tubehead. The X-ray tube can be positioned easily 
flexsbility—since flexibility results in more radiographs and quickly to radiograph parts ranging in size trom very 
per shift small to very large 


1 Since the kilovoltage can be varied from 30-90 KV Call your Westinghouse representative, or write to West 
with greater X-ray output per KV resulting from the — inghouse Electric Corporation, Industrial X-ray Section, 
constant potential high voltage supply, the unit can be = 2519 Wilkens Avenue, Baltimore 3, Maryland 

used to inspect materials from under 44” aluminum to 

4” of steel. 


X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 

J1B CRANE 
PRODUCTOGRAPH 
MOBILE UNITS 

GRAIN INSPECTION UNIT 
SERVICE 

ACCESSORIES 


you CAN BE SURE...1F iTS 


Westinghouse 





METAL PROGRESS; PAGE 42 




















, engine are now equ ty d to 
our — ii oo ing 
im frequencies _* - ifve apple 
cles i rds Fo Pac 
our neare _ an g field 
o 





The High Frequency i Division 


of Lindberg Engineering Company 
announces a complete line of 


MOTOR GENERATOR EQUIPMENT 
for all Induction Heating Applications 


HIGH ong Ql a Y ——— 
Lindberg En — ne npa 
2448 w. He ibba rd 5 1 " illie 
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AHEAD OF THE VAPOR TRAIL... 


CIRCLE © Stainless Steel Castings, used for tur- 
bine shrouds, heat shield supports and other im- 
portant parts of turbo-jet engines, withstand 
temperatures of approximately 1500° F. 


IN THE OIL FIELDS 


IN GIANT NATURAL GAS TURBINES... 


CIRCLE © Stainless Steel Castings were selected 
to withstand the terrific heat and pressures needed 
in powering heavy-duty oil pumps delivering thou- 
sands of barrels of oil a day. 


UNIQUE STEEL CASTINGS 
ARE COMMONPLACE AT 








DEB A 


THE HEART OF GIANT TUBE REDUCING MACHINES ... 


CIRCLE © Steel Castings are at work in immense 
oil hydraulic high-pressure pumps... . operating 
efficiently at pressures up to 3,000 p.s.i. in huge 
tube reducing machinery. 
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IN NEW SHELL MOLDING PROCESS... 


Lebanon Steel Foundry research is continually 
developing new processes to improve the _ per- 
formance and economy of CIRCLE ©) Castings. 
Such research has led to the use of the shell mold- 
ing process to meet certain customer specifications. 











IN THE PROCESS INDUSTRIES 


a 


— 


AT THE CENTER OF A MINIATURE TORNADO... COUNTING THROUGHPUT OF THESE LIFELINES ... 


CIRCLE © Steel Castings for the one-piece, open CIRCLE 1 Steel Castings form valve bodies 
type, radial bladed impellers are the “tornado for the huge meters that count the billions of 
blowers”’ in single-stage centrifugal blowers that barrels of oil flowing through many of the coun- 
are widely used in the process industries. try’s pipelines 


Whatever the specification . .. whatever the size ... from castings weighing only a 
few ounces to giants of several tons ... Lebanon Steel Foundry CIRCLE ‘L Castings 


are made to the highest standards of excellence. 


CIRCLE ({) CASTINGS CIRCLE THE GLOBE! 


NEW LEBANON BROCHURE Lebanon Steel Foundry 
62 Lehman St., Lebanon, Pa. 


Lebanon Steel Foun- Please send me a copy of your new Technical Brochure. 
dry has just released 
a 32-page technical 
brochure on the oper- Name 
ations and technical 
_— facilities available. Title 
sTEEt Send today for your 
FOUNDRY copy of this interest- Company 
ing, fully illustrated 
Lebanon CIRCLE Address. . 
L) brochure. 








CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 


SS BLAIR | 


STEEL FOUNDRY PENNSYLVANIA 
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FORGING TECHNICIANS—Yes, that is the compliment paid us by those acquainted 
with our services. In back of each design is a thorough understanding of engineering 
and metallurgical needs before production begins . .. assuring forgings of maxi- 
mum physical properties and uniform quality 


THE LANDING GEAR FORGING illustrated, nearly five feet long, is an important 


component for a modern military fighter... another example of Wyman-Gordon’s 
technical contribution to aircraft. 


“There 2 no substitute for Wyman- a ie 


INARA ee) sxe) 


‘Established 1883 
FORGINGS OF ALUMINUM * MAGNESIUM *STEEL* TITANIUM 
WORCESTER, MASSACHUSETTS © 
HARVEY, ILLINOIS SO Se eer Vite siicy.\ 
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How to get the one tube steel that’s 
best for your job: As the experts! 


This month's report is on: 


SICROMO 2 


ili 1200° F. 
ctural stability at 
a gino ee resistance than 2% 
i to ° 
ded for service UP «altho 
Cr.-Mo Ne aah reforming units, ea — 
ere in ome abet oil piping. Also as retu 
vapor li 


for oil heaters. 


TEMPERATURE STEELS 
TIMKEN HIGH -8Ti 
ONE OF St Sicromo 55 18 
Carbon . 


icromo 5 
“arbon-Mo. Sicromo 2% cana 7 
ons . 24% Crv1% Mo. eee OM 
- bs 1 A 
Silmo 46% CE ‘Mo. 18-8 Stainless 
DM 4 : 


Has outstanding castes 
Has better oxidation @ 


2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb sal basis onl. 


j rimen 
* Available 4s seamless tubing om an expe 


**Not available as seamless tubing. 


Chlorination apparatu ‘p 


Timken Company's leadership in high temperature steels. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


urifies extracted non-metallic residues to determine steel cleanliness. Research like this helps assure the 


OU can probably find several high temperature tube 
steels that will solve your heat, pressure, corrosion 
and oxidation problems. But only one steel will give 
you maximum tube life per dollar. 


To get the one high temperature tube steel that's best 
for your job, ask the metallurgists of the Timken Com- 
your x 
pany. They are the experts! 


With more than 20 years of steel research and expe- 
rience, Timken Company metallurgists are recognized 
authorities on high temperature steels. They'll put this 
experience at your disposal. Help you select from 24 
different analyses the one tube steel that will give you 
the best life/cost ratio. And regardless of which analy- 
sis you select, you'll be sneneed of uniform quality. The 
Timken Company rigidly controls quality from melt 
shop through final inspection. 


Let the Timken Company help you with your tube 
problems. Ask the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio 
Cable address: ““TIMROSCO”. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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4 -tt3) FUEL ENGINEERING COMPANY 
/ 


f) 
A 4 


BURNER stocks 


Eclipse Fuel Engineering Co., Rockford, IIl., 
for 25 years has been regularly supplying Tay- 
lor Sillimanite (TASIL) pre-fired burner blocks 
on their Eclipse Blast-type Entrainment Burn- 
ers for severe and high-temperature service 
in heating, forging, and metal-melting fur- 
naces. TASIL is specified because these re- 
fractory blocks must give extended life and 
hold original dimensions without shrinking 
deforming, cracking or spalling. 


that of the best grades of fireclay, super-duty or 
silica brick; is unaffected by oxidizing or reduc- 
ing atmospheres and is volume stable at operat- 


ing temperatures of most industrial furnaces. 
TAMUL, the sintered synthetic mullite 


refractory, is also coming into wide use for high For ionger service from your heating and heat- 
temperature applications. Like TASIL it has treating furnaces, specify TASIL or TAMUL 
a softening point several hundred degrees above —_ burner blocks. 


REFRACTORIES ENOHEUMNG AND SUPPURS, LTD. % : 5 mae) Th Cc e AS. TAY LOR SONS Co. 


Hamilton and Montreal A SUBSIDIARY OF NATIONAL LEAD COMPANY 


"G 


REFRACTORIES SINCE 1864 e CINCINNATI © OHIO « U.S.A 
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PRODUCTION UP 350% IN 


Bearing 

races and 

oO thrust 

washers 

are carburized 0.065” case depth in 

6 hours at 1700°F in two Ajax salt 

bath carburizing and tempering lines 

totaling 6 furnaces, and occupying 

45% less space than 21 separate 

batch type furnaces previously used. 

Six men handle 3'2 times as many 

races as were previously handled by 
twelve men. 


with the 


A 
siast G 
(AND CASE HARDENING) 


Ajax electric salt bath liquid carburizing 
is the fastest, most economical method of 
producing a specified case depth. 


Faster Heating . . . Closer Control— 
A closely controlled case of 0.040” 





metal body i 
screws per hour et 
are case hard- 

ened (0.004” to 0.010”) in a single 
Ajax salt bath furnace no larger than 
your desk. Bath working dimensions 
ore 36” by 12” by 16”, Only 15 to 
35 minutes immersion at 1600°F are 
required — depending on desired 
case depth. Salt bath carburizing 
greatly reduced rejects and elimi- 
nated a pickling operation. 


‘e 
390 pounds of <q 


MARTEMPERING QaVCS 9. 


COMBINATION CARBURIZING- 


One operator runs a mechanized Ajax 
line that carburizes and martempers 
65 outboard motor crankshafts per 
hour. Case depth of 0.040” is quickly 
obtained in a 1760°F bath. Besides 
an over-all savings of 35%, a cop- 
per plating operation and a straight- 
ening operation were eliminated. 
Rejects averaging 4% previously 
were practically eliminated. 


Ce EE OD 


World's largest manufacturer of electric heat-treating furnaces exclusively 


Trodemork 


Ge» 


Tractor drive pinions are selectively car- 
burized in this typical Ajax electric salt 
bath installation. By immersing only the 
gear in the bath, carburization is ob- 
tained where desired and the unheated 
portions remain unaffected. 


Only the teeth and 

internal spline of 

this AMS6260 gear 

are carburized to a 

0.035 inch case with 

a 4%2-5 hour im- 

mersion. Copper 

plating of the balance of the piece 
inhibits carburization. After car- 
burizing and air cooling, gear is 
reheated and martempered at 
500°F for 3'/2 minutes. Final hard- 
ness is Re 62/63. 


can readily be produced in 2 
hours at 1750°F. 


Low Costs—First cost is only 1/2 
to 1/5 that of any other produc- 
tion carburizing system! Much 
less floor is needed. Mainte- 
nance costs are low. 


Less Distortion — Temperature 
uniformity (within 5°F) mini- 
mizes distortion assures 
less finish grinding . . . permits 
more shallow case depths. 


Extreme Flexibility and Sim- 
plicity—Several batches may be 
case hardened simultaneously 
—each to a different case depth. 


Combines with Other Opera- 
tions — Both carburizing and 
brazing can be done in one 
heating of the work. Carburiz- 
ing can also be combined with 
martempering. 


No “oxygenation” of the case 
—No pitting and spalling 


Selective Carburizing Simplified 
—Immerse only the portions of 
work to be treated, or copper 
plate the areas that do not re- 
quire carburizing. 


Eliminates Usual Reheating Op- 
eration— Work is quenched di- 
rectly from carburizing bath. 


Catalog 116B and docu- 
mented case histories of carburizing 
installations 


Your sample parts to the Ajax 
Metallurgical Service Laboratory for 
processing. No cost or obligation 


AJAX ELECTRIC COMPANY 910 Frankford Ave., Philadelphia 23, Pa. 


Associated Companies: Ajax Electric Furnace Corp. * Ajax Electrothermic Corp, * Ajax Enaineering Corp. 
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NO. 1330 NO. 1114 


NEW MODERN, PRECISION BUILT MACHINES 
FOR THE METALLURGICAL LABORATORY 
ARE DESIGNED BY BUEHLER LTD. 


NO. 1330 SPEED PRESS provides speedy and practical preparation of 
mounted specimens in either opaque bakelite or the crystal clear plastic 
compounds. Stainless steel mold assemblies produce 1”, 1'4", and 1'2” 
mountings. 


NO. 1114 SPECIMEN CUTTER with sludge trap, for table top mounting. 
Total enclosed cutting assembly. Specimen holder and adjustable 


clamps on swing arm with operating handle. Enclosed '2 HP ball NO. 1700 
bearing motor. 


NO. 1500 STANDARD POLISHER produces accurately polished speci- 
mens with speed and ease. 8” diameter bronze wheel mounted to 
V4 HP ball bearing motor. Speeds of 550 & 1150 r.p.m 


NO. 1700 NEW AB ELECTRO POLISHER produces scratch-free speci- 
mens in a fraction of the time usually required for polishing 


Speed with dependable results is obtained with both ferrous and 
non-ferrous samples. 


NO. 1251 DUO-BELT WET SURFACER is the most modern appa 
ratus for the flat preparation of metallographic specimens. Two 


NO. 1251 
belts of different grits travel at speeds of 1600 & 3200 ft.p.m. 


NO. 1511-2 DELUXE POLISHING APPARATUS has convenience 
of desk-top height. Wash bowl, two 12” swing spouts, two 8” 
removable wheels... one standard 1500 F and one low 


speed 1505-2 F polishing heads. 


SEND FOR CATALOG OF OUR COMPLETE LINE. 


B® Buchhr Xd. 


METALLURGICAL APPARATUS 


AV 


NO. 1511-2 
2120 GREENWOOD STREET 
EVANSTON, ILLINOIS, U.S.A. 
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gwih Radiant Tubes. 


os WILSON Engineering Company, Inc. 


turbos 


The Lee Wilson “O” Tube method of 
single stack heat treating is well known 
The illustration shows a unit on test with 
a Spencer Turbo for the air pressure. 

In one compact unit, the Spencer Turbo 
combines simplicity with unusual reliabil 
ity, and provides a steady flow of clean 
air with a constant pressure. 

Power varies with the load and effi 
ciencies are high at all loads, resulting in 
extremely high over all efficiencies under 
fluctuating service demands. 

Maintenance records show that bat 
teries of Spencers operate for years at o 
cost of one dollar per machine per year 
for repair parts. Many of the Spencers 


built a quarter of a century ago are giving 


satisfactory service today. maintaining 
their original test efficiencies. 


Special Spencer Bulletins are available 
as follows: Data, No. 107, Gas Boosters, 
No. 109, Four Bearing, No. 110, Blast 
Gates, No. 122, Foundries, No. 112 and 
the General Bulletin is No. 126. 


SPENCER 


HARTFORD 6 
CONNECTICUT 
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IT TAKES MORE THAN THESE 


BOTH MUST HAVE THE VITAL INGREDIENTS — SKILL AND EXPERIENCE 


It is a sad fact that many skilled production men and managers have been, in recent years, badly misled into 
believing that given a furnace — a quench tank — a salt bath, and a corner of floor space — 
they can promptly and easily fulfill their heat treating requirements. Aggressive and misleading selling 
by some furnace and equipment manufacturers (fortunately only a small minority) has encouraged 
this misconception that equipment and materials alone are the essential factors in heat treating operations. 
The cold fact is, that without the proper combination of human operational skill and technical 
knowledge developed over years of practical experience, even the best, most mechanical, most modern 
heat treating equipment becomes a potent menace to your product and your profit margin. 
Careful evaluation of all the factors involved in any heat treating operation — large or small — always 
reveals that TECHNICAL SKILL BORN OF EXPERIENCE tops the list. 
Make it head your list when you are analyzing the pros and cons of the question “Shall we do 
our own heat treating?” Write for a useful folder — ‘Facts and Figures on Heat Treating Costs”. 


THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


Ace Heat Treating Company O. T. Muehlemeyer Heat Treating Co. 


Elizabeth, New Jersey = Rockford, thiinois 


Anderson Steel Treating Co. ss New England Metallurgical Corp. 


Detroit, Mic uth Boston 27, Massachusetts 


Benedict-Miller, Inc. } mes Products Company 
Lyndhurst, New Jersey Saint Louis 10. Missouri 
atime imestity 
y 


Bennett Heat Treating Co., Inc. WWF Pittsburgh Commercial Heat Treating Co. 


Newark 5. New Jersey — Pittsburgh 1, Pennsylvania 


Commercial Metal Treating, Inc The Queen City Steel Treating Co. 


Bridgeport, Connecticut Cincinnati 25. Ohio 


Commercial Steel Treating Corp Alfred Heller Heat Treating Co. J. W. Rex Compan 
Gctreit 4. Mich New York 7, New York esd 
etro: ichigan , Lansdale, Pennsylvania 
Cook | Heat Treating Co. of Texas Hettiyweed Hoot "es. ae Stanley P. Rockwell Company 
jouston exas ors Martford S$, Connecticut 
The Dayton Forging & Heat Treating Co L-R Heat Treating Company Temperature Processing Co., Inc 
a a h orth rlington ew er 
sats The Lakeside Steel Improvement Co. eee ee ee ee 
Dexter Metal Treating Co. Cleveland 14, Ohio C. U. Scott & Son, Inc. 


Oakiand 21, California Metallurgical, Inc. eg ge ny ) a 


Drever Company Minne _— 7. Minnesota 
Philadetphia 33, Pennsylvania Metallurgical, Inc. 
res St | T i c Kansas City 6 Missour: 
reenman Steel Treatin ompany : 
etc Bagh a Ms nests A Metlab Company Temnerature Processing Company, Inc. 
Philadeiphia 18, Pennsylvania North Arlington, New Jersey 


Syracuse Heat Treating Corp. 


Syracuse, New York 


Fred Heinzelman & Sons Metro Heat Treatina Corp. Winton Heat Treating Company 
New York 12. New York New York 13. New York & Ridgefield, NJ eveland 16 
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Metal 
Progress 


BULLETIN 


BOARD 


THE BUYERS GUIDE FOR METALS ENGINEERS 








U-TYPE + WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 
THE MERIAM INSTRUMENT CO. 


10832 MADISON AVE. 
CLEVELAND 2, OHIO 


@ U-TYPE MANOMETER 
& 








LIST NO. 48 ON INFO-COUPON PAGE 64 


If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 





LIST NO. 54 ON INFO-COUPON PAGE 64 


- » a. hf ’ 
KENTRON 
- 
; MICRO 


HARONESS TESTER 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Cliff Laboratories Div. 
The Torsion Balance Company 
CLIFTON NEW JERSEY 


LIST NO. 53 ON INFO-COUPON PAGE 64 











ALL TYPES OF 


LABORATORY 
FURNACES 


B=) 4 


Boder 


LIST NO. 55 ON INFO-COUPON PAGE 64 


LAB-HYAM 


Protective Atmosphere H2N2 
Less Expensive-More Convenient 
LAB size for LAB work 


Protected bright annealing is now here for test and 
pilot runs of electric metals, stainless steels, copper 
or silver brazing; for sintering or reducing powder 
metals and for bright tempering of any ferrous or 
non-ferrous metal or alloy. How about atmosphere? 

At 1900°F. from raw ammonia gos LAB-HYAM 
catalyst chomber produces a 75% hydrogen— 25% 
nitrogen mixture from 99.9% dissociated ammonia, 
delivering protective atmosphere at 5 to 35 C.F.H. 
through needle valve. 

Ask for Bulletin L-H for more information regarding 
this new laboratory size Dissocicted Ammonia 


Generator. 








LAB-HYAM H2N2 GENERATOR 


SCIENTIFIC COMPANY 


719 LIBERTY AVE., PITTSBURGH 22, PA. 
PHONE: ATLANTIC 11-5525 
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LABORATORY 
CAN MAKE 


ABRASION 
RESISTANCE 
TESTS 


with the TABER ABRASER 


Simulates ACTUAL abrasion and wear 
conditions during test and gives AC- 
CURATE numerical index for your report. 
Recognized the world over as the STAND- 
ARD for testing metals and metal finishes 
The Abraser is now available in the NEW 
portable type Model 140-PT, illustrated 
above 


TABER STIFFNESS TESTER 


INSTRUMENT CORPORATION 


SECTION 19 
111 Goundry $1.,N. Tonewande, N.Y. 


Determines both stifiness 
and resilience of sheet 
and wire specimens and 
gives report from Dt 
RECT READING. No <a! 
culations! 


Write for 
Illustrated Literature 


p 


LIST N¢ 107 ON INFO-COUPON PAGE 64 








it’s Dice For The Best... 
in Metal Test Instruments 


The CYCLOGRAPH (Mode! c) 

... for unscrambling metal 
mixups 

This instrument permits truly 
high speed, non-destructive 
sorting of raw, semi-finished 
or finished parts by their 
metallurgical characteris- 
tics. With the new Auto- 
matic Sorter Unit speeds up 
to 300 pieces per minute are 
possible with the use of suit- 
able feeding equipment. 
Used by leading industrial 
firms everywhere. 


J. W. DICE CO., Englewood 3, New Jersey 


“Non-destructive Testing and Measuring instruments 
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ULTRASONICS 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS from oneside 
and accelerated METAL CLEANING 


VIDIGAGE 


Automatic Thickness Tester 


Direct-Reading 21” Cathode-Ray Tube. Infinite Ranges 2:1, as selected, 
between 0.015” and 6” of steel or equivalent. Accuracy 0.1%—1.0% 
according to use. 


AUDIGAGE® Portable Thickness Testers 
Battery-Operated. Ranges 0.020”-4" and 0.060"-12” of 


HANSON 


| NSTRUMENTS. 


SOOO oon ee ee ee) 


steel or equivalent 


SONOGEN Ultrasonic-Power Generator 


for Metal Cleaning and other Industrial uses. 


Literature 
on Request 


439 FAIRFIELD AVE -STAMFORD~+ CONN 


LIST NO. 81 ON INFO-COUPON PAGE 64 
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Inspection 
Demagnetizing 
or Sorting 


PROBLEMS? 
SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive production inspection of steel bars, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
are now using this equipment. 





MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation. 





MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 


IC ANALYSIS 
MAGNETISM DETECTORS 


inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and parts. 





For Details Write: “THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 
42-44 Twelfth St., Long Island City 1, W. ¥. 
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Plan to Attend 
the 


WESTERN 
METAL SHOW 


Los Angeles 
March 28 to April 1 
1955 




















Designed FOR YOUR SPECIFIC REQUIREMENTS 


@ Motor-Mix Burners 
@ Mode! DA Mixers 
@ Western Safety Valves 


@ Injector-Mix Burners 


@ Multiport Burners 


@ Custom Built Equipment 
Free descriptive literature on request 


WESTERN PRODUCTS, Inc. 


General Office 


New Castle 


ale} Ch aq é 


@ Flame Retention Nozzles 
@ Accessories 
@ Inspirator-Mix Burners 


@ Blowers 


549 W. Washingt 








A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- 
fired, overfired, sidefired), fuel burned (gas, coal, 
oll), and type of furnace (continuous, rotary hearth, 
slab heating, etc.). 


Hays complete line of draft gages, flow gages and 
meters (for high and low pressure gases and liquids), 
portable gas analyzers and automatic CO, recorders 
are covered. 


Write for bulletin 51-750-51 


LIST NO. 30 ON INFO-COUPON PAGE 64 


3 SIMPLE STEPS... 
TO SOLVE ALL YOUR 


HEAT TREATING PROBLEMS! 


Coat piece with Phoenix: 
Brand NON-SCALING 
COMPOUND, a dry, 
easy-to-handle powder. 


Harden or annecl piece 
as normally required — 
powder forms protective 
coating completely seal- 
ing piece from air. 


If necessary, boil in plain 
water to remove protec- 
tive coating. Coating 
comes off quickly, easily— 


giving you a bright scale-free, pit-free 
surface like 


THIS... not THIS — 























EVERY TIME! 


Seve TIME! Seve MONEY! 
Send for «@ trial order TODAY! 
— Satisfaction gvaranteed — 


2 Ib. con — $6.00 ORDER TODAY FROM 


5 lb. con — $15.00 YOUR LOCAL 
15 Ib. con — $41.25 DISTRIBUTOR 


25 ibs. or more — 
$2.50 per Ib. OR WRITE 


THE PARKER STAMP WORKS, Inc 


ESTABLISHED 187) 


HARTFORD, CONNECTICUT 


LIST NO. 120 ON INFO-C 











Fourth edition of 


“PRINCIPLES OF 
HEAT TREATMENT” 


by Dr. Marcus A. Grossmann 


gives practical help on every 
phase of heat treatment. 


Among topics discussed are 
principles of hardening, harden 
ability and quenching, trans 
formations during cooling, nor 
malizing and 
hardening 


Price 


annealing, case 


$5.00 
American Society for Metals, 


7301 Euclid Ave., Cleveland 3, Ohio 














fast... inexpensive way to expand your 
plant facilities. Choose from 27 Models. 


For instance: 1. You save time and money by keep- 
ing heat treat jobs for small parts 
in plant. 

fe 2. It’s easy to establish a new depart- 
ment at small cost in proportion to 
benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 
4, Heat treat operations are easily performed with 
Cooley designed furnaces. 


Write now for Catalog 
giving complete details 


LECTRIC MANUFACTURING CORP 
30 SO. SHELBY ST. + INDIANAPOLIS, IND 


LIST NO. 87 ON INFO COUPON PAGE 64 
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More than two thousand satisfied users 
WILL TESTIFY YOU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 


CHECK THESE PRICES 
Furnace Size 2000° 
6x 6x12” 
Ox 9x18” 
12x1224” 
18x 16x36” 
Complete with 100% autematic 
electronic controls. 


2—Save on Man Hours 
Less epereter, a needed—Lucifer controls 
are EXA reach SPECIFIED heat rapidly 
and ratan ‘rec FIED temperature without varia- 


tion. jal experience required when you use 
” Lucifer urnace. 


3—Save on Maintenance 
Finest refractory acm are bulit into Lucifer 
Furnaces for better. fent heat retention. 
Elements are uarantesd, tong lived, trouble free. 

WRITE FOR FREE LITERATURE, specificotions 

and price list of Lucifer Furnaces in 

of sizes—top 

Engineering adv 

wire or phone 


LIST NO. 122 ON INFO-COUPON PAGE 64 





DETROIT’S BETTER 


HEAT TREATER 


STANDARD STEEL TREATING CO. 
i4¢ ve AY DETR T 10. MICH 
600 


LIST NO. 40 ON INFO-COUPON PAGE 64 
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FOR ALL YOUR 


BASKET and FIXTURE 


Ta 


ed 


Style 213 in salt hardening bath application 


Representative Inquiries Invited. 
Specialists in Processing Carriers Since 1932 


| titssstttss x 
7 
++ 


5 Mason St., Bridgeport 5, Conn. 
LIST NO. 114 ON INFO-COUPON PAGE 64 


NEEDS ..-- 


BASKETS « RETORTS 
MUFFLES « GRIDS 
SCREENS « RACKS 

for Quenching, Carburizing, 

Salt Bath, Dry Heat Applica- 

tions, etc. 





METALWASH Rotary Tempering Units 
maintain an extremely high air change 
rate, permitting absolutely uniform 
temperature throughout. 


METALWASH tempering units are con- 
tinuous machines: 

You save on labor because there are 
no batches to handle and re-handle. 
You save on uniformity because there 
are no rejects—every piece of the 
work is exposed to the same temper- 
ature of air for the same length of time, 
under precisely the same conditions. 


We have a representative near 

you who knows how to apply 

METALWASH uniformity to your tem- 

pering requirements. Write us today 
or more information. 


METALWASH MACHINERY CORPORATION 
908 North Avenue, Elizobeth 4, N. J. 


LIST NO. 117 ON INFO-COUPON PAGE 64 





Metal Progress is now 
in its Second year as 
one of our clients 


Ce, sbi 


The Eastman Editorial Research Service is a 
critical and advisory service to publishers 
for the sole purpose of developing and main- 
taining better readership. 


Exclusive to one publication in a field. 


Use of the Eastman service by Metal Progress 
is an implied guarantee to its readers of 
continuing editorial progress. 


The Eastman Research Organization 
500 Sth Avenue @ New York 36, N.Y 








DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUOUS 


ATMOSPHERIC -RECIRCULATING- 
PUSHER—ROTARY HEARTH — 
CONVEYOR —RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 





“Tailored by Dempsey” 








DEMPSEY INDUSTRIAL FURNACE CORP. 
Springfield 1, Mass. 


LIST NO. 79 ON INFO-COUPON PAGE 64 











FOR CATALOG... 
HELPFUL INFORMATION 


PON PAGE 64 








.... OFFERS 


the most advanced yr 
or 
Salt Bath Furnaces Every Heat Treating 


Process 
F @) R .* .* o oo 


BATCH CONTROLLED 
ryPs ATMOSPHERES 


WORK * 
DIRECT FIRED 


° * 


CIRC-AIR DRAW 
= FURNACES 


* 
th 
ee ee, | | tenes CIRC-AIR NICARB 


steels can often replace alloy steels when (CARBONITRIDING) 
quenched in Beacon ° 
Quenching Oils with <= Oo » 
QUENZINE added 


Por information on ALUMINUM Specially Engineered 














this new additive and 


other Beacon Brand BRAZING for 


Heat Treating Com- 


pounds write to... Your Particular Needs 
° | 6 


GAS © OIL © ELECTRIC 














ALDRIDGE UPTON ELECTRIC FURNACE CO. | sie dat a arenes 
“INDUSTRIAL OILS, Inc. “tne” | 
3401 W. 140th &¢., Cleveland 11, Obie Phone: Diamond 1-2520 

















LIST NO. 27 ON INFO-COUPON PAGE 64 LIST NO. 20 ON INFO-COUPON PAGE 64 LIST NO. 19 ON INFO-COUPON PAGE 6&4 
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On any steel blackening problem 
DEPEND onDU-LITE 


for a Superior Finish 


Here's an 
example... 


Make expensive tme-consuming 
operations like filing, grinding, 


polishing, blasting, buffing a thing 

of the past with New Amazing 

SUPERSHEEN SPEED FINISH- 

oa . Abrasive Wheels — Cut-off Wheels 

Du-Lite gave this port with its compli- - ee pd o pow Jove one Flalchiog Wheslo—Bte : 
an urring a — 

cated knurls, slots, threads, etc. a fine : mond Whee 


operations requiring the use of 
rust-resistant durable black finish. Wt is large quantities of expensive ma- Custom-made for your specific 
typical of many other parts, small and terials and costly skilled labor. material removal problems 
large, which have been black oxidized A single unit replaces from 2 to Foundry Snagging—Billet 
by Du-Lite for many years. Moreover, 12 men. Savings uP to 95% 4 Surfacing—Centerless Grinding 
Du-Lite meets most individual and almost ALL types of parts wit 
government specifications including abookete ae fewer rejects, a wor gro pow concrete, 
t finishes. ’ 
pecans: ts. henner asecbaamaam . Investigate today! “Meldises” for rotary sanders 
Typical Du-Lite installation | Coney an Canons 
Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standerd and reinforced wheels 
Grinding Carbide Tipped Tools 


oe 
Write to Abrasive Whee! Department 
Du-Lite installations are simple, compact, meouN Raybestos- Manhattan, Inc. 


easy to operate. Du-Lite equipment can gare odontal MANHATTAN RUBBER DIVISION 
be tailored to fit production require- $2 TOWNSEND ST. + PASSAIC WN. J. 
ments on alll types of jobs with a maxi- LIST NO. 75 ON INFO-COUPON PAGE 64 
mum of speed and economy. Du-Lite LIST NO. | ON INFO-COUPON PAGE 64 
also makes a complete line of cleaners, 


strippers, wetting agents, passivating r Avoid Plating Rejects by 


a ral bg mapsepe dh eer Getting Clean Metal Surfaces With 
coplestion | PROMAT ACID ADDITIVE RU ST- 1] CK 
A 




















py een ae ee 





See your nearest Du-Lite Field Engineer Promat acid additive is 


actually an accelerator 
or write for more information. —net on inhibiter, It 
=e = SS Me oe ee oe ae ae ae me a mm ee oe ie em Geaures complete and 


QUEOU M YSTEM 
uniform removal of hot 
rolled of heat trea “ ” 
scale—rust—or oalde Grade C-W-25 
Of $7073 in'your shop Non-flammable 


og AE Non-toxic 


advantages now! a , 
Ee Aqueous Oily Film 
Seated tan tna a elev Protects Ferrous Parts 
$5.00 for long Periods 
Indoor Storage 
Write for free sample and brochure 
3) id ‘Lite Specity Grade ‘'C-W-25"" 
PRODUCTION SPECIALTIES. INC 
y ROY STON TREET 


LIST NO. 121 ON INFO-COUPON PAGE 64 


' DU-LITE CHEMICAL CORP. 
$ MIDDLETOWN, CONN. 


Rush information on your metal 


aeaeseasescannndd 


$5.00 
Postpaid 














METAL ' 











LIST NO. 103 ON INFO-COUPON PAGE 64 LIST NO. 92 ON INFO-COUPON PAGE 64 
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HERE'S a 
HELP || een | “el 


for your e Faint ian 


satisfaction that the 
ital MOLYKOTE line of 
engineer- > tae ‘ ” industrial lubricants 
Tae Century “* is one of the most 

es 6 “Ke spectacular contri 

recruitment . 4 - s 2 : butions to ‘metal 
Ss , progress in many 

ea ag decades. Send for 

problem free literature today 
and then order 


a trial supply 


Engineers’ Joint Council 
and The Advertising Council Make a mental note to specify 
offer free, expert help to 20th Century *Normalized shot or 


advertisers promoting engi- grit for your abrasive require- 
neering as a career. ments. It’s manufactured under 


( 2) 
close laboratory control to assure \3 
consistent high quality, greater 
A booklet has been prepared uniformity, longer wear, and max- 
by The Advertising Council in imum production efficiency and _ 
. - ° economy. oustk’ , , 
cooperation with the Engi- ‘ nt eric AN 
neers’ Joint Council to help Write for new catalog No. 1153. yensartivt 
you in recruiting engineers for 


if 
the future. THE CLEVELAND TAME CO. 
The tremendous lubricity of 


1. It tells you what the problem MOLYKOTE depends on the 
is and the important part you 836 East 67th Street + Cleveland 8, Chie unique molecular structure of 
can play in solving it. Howell Werks: Howell, Michigan the compound, Read the story 


. behind its development and the 

. It outlines the advantages ot One of the world’s largest producers of jobs it.con do better than any 
an engineering career to pg ~ TR Oe hye other lubricants 

help your company develop Wire — Cast Steel (Realsteel) ee 


advertising appeals. “Copyrighted trade name 


rent activities of industry in 


the education and recruit- LIST NO. 2 ON INFO-COUPON PAGE 64 ST NO. 110 ON INFO-COUPON PAGE 64 
ment of engineers. 














. It offers specific suggestions 
as to what you can do (from 


t power). pent > pe C 
ee =m FABRICATED MONEL 
Sate” SWE) PICKLING EQUIPMENT 


Many companies are using this 
booklet today. They say that it —_— 

helps in orienting their engi- ° Hairpin Hooks ° Sheet Crates 
neer-recruitment advertising to 
industry-wide recruitment pro- . 
grams. Send for the booklet a Steam Jets © Chain 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 


Sto New York 36, N.Y. ¢ Mechanical Bar, Tube and Coil Picklers 








Tis ques cxatilanal. to THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. . . 2ck's Ece peek. 2. wen Bae) 


American Society for Metals 











LIST NO. 94 ON INFO-COUPON PAGE 64 
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for all 
industrial 
requirements 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 

by 

THE C. O. 


JELLIF 


NO. 91 ON INF COUPON PA 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 





UST: LUCK 


TTT TE SYSTEM 


Grade "B" 


FERROUS 
METAL PROCESSING 


Eliminates . . . 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 


Write for free somple and brochure 
Specify Grade ‘'B"* 
PRODUCTION SPECIALTIES, INC 
755 BOYLSTON STREET 
BOSTON 16, MASS 
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INDUSTRIAL ELECTROPLATED GOLD now answers produc- 


tion needs in many fields, aside from obvious applications in instrument- 
making and electronics. Unusual properties of electroplated gold — 
physical, thermal, chemical, electrical, optical and corrosion resistant as 
well as decorative —enable it to solve an amazing range of hitherto insol 
uble problems. Names of major industrialists taking advantage of new 
developments in gold electroplating are available from Technic, Inc. 


originator of methods of electroplating gold with scientific accuracy. 
While this company does not process or finish metals, it does equip its 


patrons to perform these operations efficiently and economically 


achieving unprecedented accuracy in control of quality, evenness, thick- 


ness, color, and hardness of gold deposits. Manufacturers who have not 
yet explored the high production values of electroplated gold are invited 


to send specific problems to find out exactly what benefits they can expect. 
Also available: “Electroplated Gold” data sheet. Address TECHNIC, 


INC., 39 H Snow Street, Providence, R. I 


Advertisement Advertisement 


Advertisement 








oT NO. 116 ON INFO-COUPON PAGE 64 


ask SESSIONS 


HOW 
STAMPED ASSEMBLIES 
SAVE TIME & MONEY 


Send samples 
or prints for 
quotations 

on special 
stampings and 
sub-assemblies. 





291 RIVERSIDE AVENUE © BRISTOL, CONN, 
LIST NO. 119 ON INFO-COUPON PAGE 64 





HOW TO DO 
BRIGHT GOLD 
PLATING 
without scratch FOR INDUSTRIAL and 


DECORATIVE USES 


1. Exceptionally hard deposits — twice 
the hardness of conventional 
gold plating. 
fete) Gs) 2. Operates at room temperature — re- 
SILVER quires absolute minimum control. 
3. Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 
Dept. BB, 229 Main Street 
Belleville 9, N. J. 


brushing or 
buffing! 


RHODIUM 


N¢ 108 ON INFO-COUPON PAGE 64 
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BRIGHT GOLD PROCESS 








@ Economical 
@ No Change in Dimension 
@ Corosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates Iron & Steel Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 


LIST NO. 95 ON INFO-COUPON PAGE 64 




















BIG BROTHER 
BBB 


mn 


@ SAVE 





Benders Produce Without Special Tooling 


UP TIME @ REDUCE PRODUCTION TIME @ ELIMINATE SPECIAL 


TOOLING @ FOR BENDING ALL KINDS OF MATERIAL 
UP TO 4" x 4” 


ON 


#5HDSB 


Also build 
25 AIR 
MODEL 


iMustrated above are a few of the 
many forms that can be produced 
efficiently on the Muitiform 
Bender, using the standard tooling 


WRITE TODAY FOR 
PULL INFORMATION 
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J. A. RICHARDS CO. 





913 N. Pitcher $t. © Kalamazoo, Michigan 

















Plan to Attend 
the 


WESTERN 
METAL SHOW 


Los Angeles 
March 28 to April 1 





1955 





GARDEN CITY Industrial FANS 


For a wide choice GARDEN CITY FANS 
designed with FORWARD BACKWARD 
or RADIAL BLADES, serve many industria 


processing requirement 


If your needs call for HIGH TEM 
PERATURES 00° to 1600°F) you'll 
find GARDEN CITY HIGH TEMPERA 
TURB FANS save you money. Patented 
air-cooled shaft 

costs 


slices maintainence 


Send for our 
GARDEN CITY 
ment, For 

problems to 
static pre 

the fan 
fan for you 


GARDEN CITY FAN COMPANY 


332 South Michigan Avenue Chicago 4, Illinois 


Representot ves in principal cities 


latest catalogs, illustrating 
YDUSTRIAL FAN equip 
details, outline your fan 
giving cubic feet per minute 
and just how you intend to 
We'll be pleased to suggest a 


pecific 
us, 
ure, 


use 
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For Press data write 
for Catalog No. 2010. 


The Cleveland Crane & Engineering Co. 


5952 East 281 Street 


IST NO. 59 ON INFO-COUPON PAGE 64 


for Sheer dota write 
for Cateleg Neo. 2011 


Wickliffe, Ohio 
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Send for your 
Sample Tube 

of this Amazing 

New — 


CIRCO VAPOR DEGREASERS—large 
or small—automatic or manual oper- 
ation 


CIRCO METAL PARTS WASHERS— 
custom engineered to suit your pro- 


SINCE 1923 


duction needs 
CIRCO-SONIC DEGREASERS — new- 


Ct StIzE 


est development—cleaning by ultra- 
sonic vibration 
CIRCO-SOLYV (Trichlorethylene) and 


PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 


FREE! Write for 32-page CIRCO Degreasing Manual 


EQUIPMENT COMPANY 
122 Central Avenue, Clark (Rahway), N. J. 


Offices and warehouses in principal cities 
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Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutting oll chart as a handy 
guide to production costs and to more effi- 
clent machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oil for many appli- 
cations. Shows you 

how to use lubricants, 

sulphurized or com- 

pounded with extreme 

pressure additives, for 

all operations. 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


S401 W. 140th 6t., Cleveland 11, Obio 
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USE OUR 


for 


Powder Metallurgy 
Fabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 
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Prove to yourself its extraordinary performance 


Molylube Anti-Seize is a highly con- 
centrated non-melting molybdenum 
disulphide grease having the phe- 
nomenal capacity to prevent galling 
and seizing at bearing pressures 
well over 100,000 pounds per square 
inch, 1 has excellent lubricating 
qualities at low temperatures and 
elevated temperatures up to 750°F. 


BEL-RAY COMPANY, INC. 


MADISON, NEW JERSEY 
LIST NO. Ill ON INFO-COUPON PAGE 64 








FROM BLANK TO FINISHED PART IN 
ONE OPERATION by 


SCHNELL PROCESS of Deep Draw Dies 


On half tank sections formerly requiring 
three drawings and two annealing opera- 
tions with scrap running as high as 50%!! 
The Schnell process reduced scrap loss to 
1% or less ... and production increased 
tremendously. Other advantages include 
better metallurgical properties, less metal 
distortion and a more uniform wall thick- 


ness. Whatever your stamping, drawing or 
die problem may be, there is a Schnell 
process for doing the job faster, more effi- 
ciently and less expensively. Schnell has 
complete engineering and plant facilities. 
Write for information on how you too may 
eliminate operations and reduce production 
costs. 


CHNELL 


LIST NO. 118 ON INFO-COUPON PAGE 64 
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TOOL. & DIE CORP. 


SALEM, OHIO 





WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


4 


STAINLESS STEe. 

7 7 . 
fr OF THE SHELF 
ao £4 


a. a 
aus TYPES OF 
STAINLESS STEEL 


PASTEMINGS 


Star Stsiniess 
screws - =~) 


. clean, brig 
and calaye heads 
Zz STAINLESS SCREW CO. 
P ittle Falls 
Soe Game (oe [oe Little Fame 
647 Union Bivd., Paterson 2, N.J 


Direct NEW YORK Telephone: W! 7-904! 
LIST NO. 99 ON INFO-COUPON PAGE 64 








Choice of the proper alloy or type of 
wire is not always a life or death matter. 
Yet it could be-—and it is important to 
select the right wire — properly drawn. 


BERYLLIUM COPPER TITANIUM 
PHOSPHOR BRONZE ALUMINUM 
OTHER NON-FERROUS 
Send for descriptive folder. 


in LITTLE FALLS ALLOYS 
A INCORPORATED 


\ 193 Caldwell Ave., Paterson 1, N. J. 














WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods ® Shapes © Bars 
Holiow Extrusions ® Plate © Sheet 
© Pipe * Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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For METAL eee 
or METTLE... 


putter n 


y 
@ 


i Phiit 
Mt igs 
| Nee 
sta (FR 
ms | 
SoU Uttyayart 


~ 


4 
ring Folder 
head 


rite for Imaginee 
° sany letter 


Ci wae, -RIGIDIZED METALS 
RTalise CORPORATION 
68210 Ohio St.. Buffalo 3, N.Y 





For 




















ENGINEERING ALLOYS 


by N. E. Woldman 


This up-to-the-minute book 
lists over 19,000 alloys by 
trade name and gives their 
properties, compositions and 
typical applications. All im- 
portant commercial alloys are 
shown. 

1056 pages of valuable infor- 
mation, generous index and ta- 
bles of manufacturers and the 
trade names of their products. 


Price, $15.00 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. Cleveland 3 





A CABLE SPLICED 
IN 10 SECONDS! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 
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See 
Maurath, Inc. 


Stainless and 
Heat Resistant 


ARC WELDING 
ELECTRODES 
e * » 
| AUTOMATIC WELDING 
All Analyses - Coated, 
Straightened - Cut - 
Coiled and Spooled 








MAURATH, Inc. 


21830 MILES AVENUE 
NORTH RANDALL 22, OHIO 

















Phone: MOntrose 2-6100 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min 
imum — 36% 


maximum 
STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 
Only finish oper- 
ations required 
are reaming small 
dia. of counter- 
bored hole and 
drilling and tap 
ping for set screw 


ENGINEERED 
PRECISION CASTING co. 


MORGANVILLE, N. J. 


IST NO. 4 ON INFO-COUPON BELOW 





NEED BETTER 
CASTINGS? 


Spun CENTRIFUGAL CASTINGS 
. . » for liners, rings, rolls, sleeves, bush- 
ings, etc. Write for booklet. 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna 
Precision Machine Work 
Castings — Sond and Centrifugal 





LIST NO. 3 ON INFO-COUPON BELOW 











== 
= 
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ROLL 
FORMED 
SHAPES 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 
degree of accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


ROLL FORMED PRODUCTS CO. 


MAI GPFICE AND PLANT 


3761 OAKWOOD AVE. * YOUNGSTOWN, OHIO 
LIST NO. 10! ON INFO-COUPON BELOW 





READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohie 


Please send further information, as checked at the right, on the advertisements in the 


Bulletin Board with numbers | have listed below— 


(Bulletin Board Item Number) 


Your Neme__ 


Send Catalog 
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(Please check) 
Send 
or Engineer- Price 

ing Data Info 


Nearest 
Source of 
Supply 

















GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


LIST NO. 74 ON INFO-COUPON BELOW 





THE 


Metals 


Handbook 


and 1954 
Supplement 

+ 1532 Large pages 

+ 2078 Ilustrations 

+ 1212 Tables 

+ $25 Articles 

+ 50,000 Copies in use 


The Metals Handbook and its neu 
1954 Supplement are books without a 
competitor! Compiled and written by 
90 committees of the American So- 
ciety for Metals with over 600 out- 
standing metallurgists and engineers 
contributing. Easy to use and com- 
pletely indexed, these volumes put all 
metal facts at your fingertips. Divided 
into 37 sections, they treat on metals, 
metal forming, shaping, beat treating, 
welding, machining, foundry work, 
cleaning, finishing, testing, inspec 
tion, control and research techniques. 
The Handbook is $15.00 ($10.00 to 
members); the Supplement, $5.00 
($4.00 to members.) 

Order by coupon today. 


American Society for Metals, Room 678 
7324 Euclid Avenue, Cleveland 3, Ohio 
Rush me a Metals Handbook, the 1954 
Supplement! 


Name 
Company 
Address 


City Zone State 


(1 Send Metals Handbook [] Check enclosed 


C) Send 1954 Supplement [) Bill me 


Send both volumes (C0 Bill my Company 




















This Versatile Salem-Brosius Furnace 


Gives You Fast, Controlled Heating of a 
Wide Range of Products and Metals 


This roller hearth furnace, designed by Salem- 
Brosius, gives you fast, automatic control of heat 
ing for a variety of shapes and types of metals 

High temperature non-ferrous alloys, steel, 
brass and aluminum in slabs, sheets, packs, flat 
bars—even trays of small parts—are heated in 
this type furnace. This installation heats high 
temperature alloy sheets to 2250°F at rates up 
to 7500 pounds per hour. Typical sizes of slabs 
and packs heated in this 38-foot furnace will 
range from 40 x 71 inches to 58 x 95 inches 

Heating is precisely controlled to within ex 
tremely narrow limits through three zones by 
automatic indicating-recording pyrometers and 
thermocouples 

The material moves through the furnace on 
a roller hearth which consists of a series of 
Hastelloy water-cooled rolls. This furnace has 


operated for more than 3800 hrs. without roll 
replacement—an outstanding achievement for 
such furnaces. Sound design and top-quality 
materials and components, such as efficient 
burners and devices for close control of oper 
ating temperatures are your assurance of long, 
trouble-free, economical operation 

As a leader in the field of designing, fabri 
cating and installing precise heating and heat 
treating furnaces, Salem-Brosius recently aug 
mented its technical skills by the acquisition of 
the George J. Hagan Company 
the combined special talents of both organiza 
tions in solving your heating problems. ‘To learn 
how you may improve your heating practice, 
and increase production with economy, ask to 
have an engineer call. He will be glad to study 
your problem and submit a recommendation 


now offers you 


SALEM-bROSTUS, INC 


EXecuTiIve Orrices: 248 FourRTH AVENUE, PITTSBURGH 22, Pa. 





THIS IS THE ACCOLOY TRADEMARK 


You’ve heard of it... 
You’ve seen it... 


Now try it! 


KAKA AKA 
seenenre: 
RAK seta setecee 


a a a a a ae 
hk 
x 


OO Ok x 
* 


x 
50505055 0 SSL 
x COOCOCOC RM. ee 





and see for yourself why these 


Heat and Corrosion Resistant Castings 


RESISTANT CASTINGS 


x 
a a a 
x & x x x 
x we OW x Ke 
OCCCCOOS 
222644 6. 
x x x 
~ © we we 


made by ACCOLOY are "preferred by industry” 


ALLOY ENGINEERING & CASTING CO. 
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@© —Bricht Annesling—Stainless Steels, Nickel and 
Nickel Alloys, Beryllium Copper, Silicon Copper 
Alloys and Bronzes, and high and low carbon steels. 


2) —Clean Hardening—High carbon and high chrome 


the Drever 


tool steels. 
pat . & —Copper Brazing of all types of ferrous metals. 
(if ih ( | [ (( ( 4) —Sintering of Powdered Metal Parts. 
SL 
—Bright Annealing of Electrical Steels. 
a” ( J ' ’ 6) —Reduction of Metal Oxides. 


INT . —Atomic Hydrogen Welding. 
WC AAAS Cf y a —Radio oe Sealing. 


We can supply COMPLETE STORAGE SYSTEMS for tank 
car lots of anhydrous ammonia. This reduces the cost of 


ammonia approximately 75%. Write for bulletin B-52 


790 E, VENANGO STREET PHILADELPHIA 34, PA, 
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x | 
make better products 


Clean is the word for Chase Brass Sheet and Strip—it’s always 
bright...smooth...free from oxide coating and excess oils. It’s 
always straight and smooth on the edges, too—and uniform 


in width, gauge, temper. For you, that means higher product 
quality...lower finishing costs. The fact is, Chase® sheet metal 
saves you money all along the line. Its high ductility and mal- 
leability make for easier, faster forming, longer tool life. It’s 
so workable, it often allows you to combine forming processes 
without intermediate annealing steps. 





For the finest in sheet brass, bronze or copper—get in 


touch with your Chase wholesaler or the nearest Chase 
warehouse. And remember—Chase now sells stainless 
steel, too! 
NEW PRIZE-WINNING MOVIE—"The Science of Making 
Brass.” Available for free showing in your plant or office, 
® or to industry groups. Call nearest Chase warehouse or 


write us. 
BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 


Kenses City, Mo. Newark Pittsburgh Sen Francisce 
New Oriesns Providence Seattle 
New York © Rochester? 











Waterbury 
(tsaies office only ) 
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processed by Wright Aeronautical Corp. 


how much can 
you cut your 
finishing costs 


ad FLOE PROCESS NITRIDING 


You can reduce or completely eliminate grinding, 


lapping or superfinishing time and cost after hardening with the 
Floe Nitriding Process.* On gears and splines and similar parts, 
your savings may run as high as 70 cents, or even more, out of 
every dollar otherwise spent on these finishing operations. 


This is made possible by three characteristics of the process: 





PRODUCERS AND DISTRIBUTORS 


Custom heat treaters and users of nitriding steels may obtain 
licenses for this process without limitation as to the source of 
supply. 
Purchasers of Nitralloy steels from any of these producers or 
distributors automatically acquire the license to use the Process 
in converting the steels so purchased 
Joseph T. Ryerson & Son., Inc., Chicago, Milwaukee, 
St. Louis, Detroit, Cincinnati, Cleveland, 
Pittsburgh, Philadelphia, Charlotte (N.C. > 
Buffalo, New York, Boston, San Francisco, 
Los Angeles, Spokane, Seattle 
The Earle M. Jorgensen Co., Los Angeles, Oakland, 
Houston, Dallas, Tulsa. 
Bowsteel Distributors, Inc., Linden, N. J. 
Atlas Steels Limited, Welland, Ont 
The Babcock & Wilcox Co., Beaver Falls, Pa 
Copperweld Steel Company, Warren, Ohio 
Firth-Sterling Steel Co., McKeesport, Pa 
(Nitrard steel only) 
Rotary Electric Steel Co., Detroit, Mich 
Grede Foundries, Inc., Milwaukee, Wis. 
Electric Steel Foundry Co., Portland, Ore 











*Patent No. 2,437,249 


1. A surface with a minimum of “white layer” which is 
ideal for service with no after grinding or lapping 
operations. 

2. Low temperature hardening and 

3. Elimination of quenching — both of which minimize 

In most instances, the surface is ready for service. 

In addition, the Floe Process applied to any Nitralloy or 

other alloy steel suitable for nitriding gives you these other 

important advantages: 


@ superior case structure 

e high wear resistance 

e high fatigue resistance 

@ retention of hardness at 
high temperatures 

e excellent core properties 


This New Treatise 
will show you how 
the Floe Process can 
cut your finishing costs. 
Send for your copy. 








THE NITRALLOY CORPORATION « 230 PARK AVE., NEW YORK 17, N.Y. 
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In Wire-Drawm! lod raj uniform wit 
t 4 ¢ colloidal 


4 ciisp* rion 0 


{imensions In Fors’ by | : 
1 sticking af minimize life 1s lengthened In Stretel 


graphite In water, scaling 4° 


Formins ‘dag’ ‘ olloidal Grat hite reduces & aring and Mpl ling, climunates seizing On 
the die. I” Prercims piercers, | nches, and similar tools, af provided with a non yalling 


self-lubricating film, die lite © extended 


Dispersions ot ‘dag Coh\loidal 


resin -solvent combinations, form remarkal ly slick 


Graphite oils, water yolatil hydrocarbons and 


\urable, 47) lubricating u™ Applied 


by spraying, painting, or dip ing they wont gum i} of break down gt any temperature 


on are likely te encounter 
To find out more about the advantages of these tT markable lubricants write 


toda) tor Bulletin No 426 1.7 
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A SPECIAL REPORT ON PROTECTIVE FINISHES 


FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro- 
cesses. We’re constantly trying to pro- 
duce new and better finishes because 
we believe there’s always room for 
improvement . even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
technical complications... Iridite #14. 
This finish was far easier to use than 
anodizing, yet provided comparable, 
if not superior, quality. And, its cost 
was much less than anodizing 


But other finishes offcring similar ad- 
vantages over anodizing have entered 
the market. So . . . the current battle 
for acceptance. By any cost comparison 
Iridite #14 is the most economical. 
However, corrosion tests by users show 
contradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference, 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 
made. 
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That knowledge ... plus our aim to 
give you even better protection and 
maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 
our own Iridite #14. 


Now the new finish is ready for you. 
It’s called Iridite # 14-2 (Al-Coat). 


From a performance standpoint, Iridite 
#14-2 gives you two important advan- 
tages in the protective finishing of 
aluminum. 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite # 14-2 gives you three important 
advantages. 


FIRST: it provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use a 
chemical finish for aluminum, you 
should have full details on new Iridite 
#14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under ‘Plating 
Supplies” in your classified telephone 
book. - - ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI- 
MORE 5, MARYLAND. 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the 
develop. 


laboratory can 
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You'll find that versatility is an inherent quality 
in B-L's design for furnace walls and arches. 
Thermal problems—erosion hazards—de- 
sired end results—are factors that govern 

the final design. That's why you see so 
many B-L installations through industry. 

After all, they provide long, depend- 

able service at a low, low cost. 


More information? Write today. 


*REGISTERED TRADE MARK 


BIGELOW-LIPTAR /Gipctation 


AND BIGELOW-LIFTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: WGELOW-LIPTAK OF CANADA, LTD., “Joronts, Ontarée 


ATLANTA + BOSTON + BUFFALO + CHICAGO ~ CINCINNATI + CLEVELAND + DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS - HEW TORK 
PITTSBURGH + PORTLAND, ORE. « ST. LOUIS + ST. PAUL + SALT LAME CITY + SAN FRANCISCO + SAULT STE. MARIE, MICH. + SEATTLE + TULSA + VANCOUVER, BC 
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New, compact 


Speedomax’ Instruments can modernize 
process control in hundreds of plants! 


Here is a co 
Speedomax 
and controlief 
companions to 


pl ote new line of 


}. The fo 


i 


ronic recorders 





id iis 


nN pay ae 


Speedomax Type G. They are called Type H. 


These new instruments can help the operation of a 
tremendous variety of industrial processes — including 
many which are perhaps now under-instrumented. And 
L&N’s new production techniques bring Speedomax H 
equipments within reach of processes which couldn’t 
formerly justify high-quality electronic potentiometers. 

Especially significant to operators who now employ 
filled-system and deflection instruments are the benefits 
of electronic potentiometer performance. For instance, 
you can install Speedomax wherever you wish, without 
a thought for the distance to its sensing element. And 
Speedomax won't “‘drift’’ in accuracy as it ages— it 
stays on the job and holds the process on spec. If you 
damage either the sensing element or lead, you simply 
repair or replace on the job. Speedomax never goes 
back to the factory for re-calibration, so you do not 
need spares——-thus you save both inventory and storage 
space. 

Anyone familiar with L&N construction will see it 
again in Type H. The same husky components, anti- 
friction bearings, rigid assembly and ultra-accessability. 
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New features include a “‘fill-in-place’’ pen; a new, 
ingenious on-off control switch; more plug-in compo- 
nents. External leads go to a terminal board on outside 
back of case, for easy installation and maintenance. 

One of the round-chart instrument’s special features 
is its long scale; this is used both in setting the control 
point and for reading temperature. All instruments 
have especially easy, accurate means for moving the 
control point setter. 

You can choose any type of control action—On-off; 
Proportional Action; Proportional with rate and reset 
actions. Any L&N office can supply details and applica- 
tion engineering assistance; or write us at 4927 Stenton 
Ave., Philadelphia 44, Pa. 


Lill 


LEEDS iS NORTHRUP 














automatic controls « furnaces 





How Stanley doubled steel strap capacity 
overnight ... slashed fuel costs, too 


Today this bustling division of the famous 
Stanley Works at New Britain, Conn., turns 
out steel strapping on a 24 hour basis. 


Starting with raw, high carbon steel on giant 


spools, strap is semi-annealed, finished, 
coated and rewound again for shipping in 
one continuous process. New rolls of raw 
steel are simply spot-welded to the ends of 


rolls to eliminate any interruption. 
Kemp Eliminates Bottleneck 


From an output limited by the capacity of 
a gas underfired pot, production was doubled 
on the installation of a 32 ton Kemp Immer- 
sion Melting Pot. In addition, 
greater heating surface, faster heat re- 
covery, Jower dross formation and accurate 


Kemp's 


temnperature controls meant real savings in 
fuel costs. In the of Mr. Harold 
Heckman, plant foreman, ““Through quicker 


words 


heating of this pot, we are able to maintain 
production schedules.” And unlike underfired 
pots, Kemp units eliminate open flame haz 
ards and excessive room temperatures. 


Let Kemp Help with Your Problems 


If you're dissatisfied with your present heat 
ing or melting equipment, consult Kemp 
first before you make any changes. Let 
Kemp Engineers show you how they can 
solve your tempering, annealing, descaling 
or coating problems quickly and easily 
Then just like the Stanley Works, you'll be 
time and money ahead. 


Rear view of Kemp Pei at 
Stanley Works shows ges feed 
lines, fire checks, and the Kemp 
Carburetor (left). Part of every 
Kemp installation, this carby- 
retor assures complete combus- 
tien... withewt waste... 
without tinkering. Just set it, 
and forget it. 


For more complete facts, ask for Bulletin 
1E-11. Write: C. MM. KEMP MFG. CO., 405 
East Oliver Street, Baltimore 2, Md. 


IMMERSION MELTING POTS 


CARBURETORS 


* BURNERS + FIRE CHECKS 


ATMOSPHERE & INERT GAS GENERATORS 


ADSORPTIVE DRYERS + 


SINGEING EQUIPMENT 
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ANOTHER WESTINGHOUSE FIRST IN INDUCTION HEATING:FOR FORGING. . 











New Westinghouse coil design 
handles irregular shapes, 

puts forging operations into 
your production line 


Another successfully applied Westinghouse development, this new 
technique brings the cost and production benefits of induction 
heating to a larger variety of forging operations than ever before. 

Proved in actual service, this design solves the problems of heat- 
ing a workpiece having an irregular cross section. It combines 
the sideways feeding of the workpiece with a specially developed 
inductor coil, and offers these outstanding advantages: 


Less space required—short inductor coil accommodates many 
workpieces side by side during heating cycle, yielding savings 
in production-line length and floor space. 

Heating uniformity—control of current flow in workpiece 
minimizes variations in heating normally caused by irregular 
contour. 


Greater efficiency—less exposed workpiece area means less 
radiation loss. Better coupling is possible on irregular-shaped 
workpieces. 


This new process—as well as additional ones shown at right — 
offers greatly increased opportunity to cut costs, speed production 
and improve quality in your forging operation. 


Put Westinghouse induction heating to work for you . . . NOW! 


Whether your forging involves regular or irregular shapes, selec- 
tive or over-all heating, Westinghouse can engineer and build the 
right and complete setup to solve your production problems. Call 
your local representative or write: Westinghouse Electric 
Corporation, Induction Heating Section, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. J-02288 


you can 6E SURE...i¢ its © 
Westinghouse 





*Skilled application backed by long 
experience is the key factor in 
Westinghouse ability to make induction 
heating handle your individual prob- 
lems. Below are three methods often 
used: 


Lateral Feed—Bonnet Coil—Typical applica- 
tion: Heat 2 inches of the end of a %- 
inch machine bolt blank to forging temper- 
ature at a production rate of 1750 pieces 
per hour. Adaptable to wide variety of 
shapes and sizes and “in-line” production. 


Traverse Feed—In-Line Coil—Typical appli- 
cation: Through heat to forging a 
ture a 1744-inch diameter, 13-inch long billet 
at a rate of 900 billets per hour. Gives maxi- 
mum efficiency in heating long workpieces 
in greatly reduced floor space. 


Coaxial Feed—In-Line Coil — Typical appli- 
cation: Through heat to forging tempera- 
ture a 3%-inch long, 24-inch diameter 
billet at a rate of 1440 billets per hour 
After heating, piece may be retracted, or 
pushed straight through coil for “in-line” 
production. 


INDUCTION HEATING FOR 


HARDENING + JOINING + ANNEALING 
FORGING + HEAT-TREATING 
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“For RUGGED DUTY and LONG, DEPENDABLE SERVICE... 


WELDCO) uszo sy FIRESTONE STEEL PRODUCTS CO. 


TUBING @ Fabricate Army Tank Mufflers 


WELDCO Type 430-T Welded Stainless 
Steel Tubing was used in the tank muffler 
shown above. It was chosen for ALL the 
tubular parts because it met the heavy-duty 
requirements of this application. Firestone 
Steel Products Co., Akron, Ohio, specified 
WELDCO Tubing because of its exclusive 
Double-Fusion Weld and excellent fabricat- 
ing qualities, 


WELDCO Pipe and Tubing are available 
in Monel, Stainless Steel, Hastelloy, Inconel, 
Nickel, Cupro-Nickel, and Carbon Steel . . 
in sizes 3” and larger, in Schedules 5 
through 120. In addition, intermediate wall 
thicknesses and outside diameters can be 
produced to your specifications. For any 
special problems or regular applications, 
always specify WELDCO — Your Best Buy 
in Top Quality Tubing. 


WELDCO 


Whatever Your Needs In Tubing... You're 'Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3718 OAKWOOD AVE. YOUNGSTOWN 9, OHIO 
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bright 


fomorrow 


make it of CRUCIBLE stainless steel today 


Crucible Rezistal® stainless steel always keeps its 
bright, attractive finish. For stainless has no surface 
finish to wear or chip away. It’s stainless all the way 
through. 

Yes, Crucible stainless steel is a beautiful but prac- 
tical metal. That’s why you'll find it being exten- 
sively used as architectural trim, in food processing 
equipment, in hospitals, on your car, or in your own 
kitchen. Actually, you'll find stainless profitably 











UJ 
54 years of, Fine steelmaking 


used wherever you turn, for if you can make it of 
metal — you can make it better of Crucible stainless 
steel. 


Be sure you take advantage of the unique proper- 
ties of Crucible stainless steel . . . its corrosion and 
wear resistance, exceptional strength, and ease of 
cleaning. A Crucible engineer can help you make the 
most of stainless for your individual application. A 
call will put him to work for you. 


a(: a U C | * LE| first name in special purpose steels 


STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS 


MAX-EL ALLOY SPECIAL PURPOSE STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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Caterpillar quality control 


inspires Ryerson certification 


It was 1935—Caterpillar pioneering in quality 
control — was concerned about the uniform quality 
of alloy steels from warehouse stock. 

Ryerson wished to serve its customers in the 
best possible manner. We sent our metallurgists 
to Caterpillar and asked them what could be 
done that wasn’t being done. 

Caterpillar pointed out that in the heat treat- 
ment of parts there can be as much difference in 
behavior between two mill heats of the same type 
composition as between two heats of different 
type composition. To emphasize this fact, they 
cited a statement in the AISI Manual that it 
would be false and misleading to assume all 
steels of a given composition are the same. 

Ryerson accepted the challenge and began 
laying the groundwork for a quality control 
program which would include—1. selecting mill 
heats, 2. spark testing and carefully segregating 
every heat, 3. identifying each heat by heat 
symbol, 4. color marking for AISI number, 5. 


Principal products: Bars, structurals, plates, sheets, tubing, 


testing for hardenability in our own laboratory, 
6. interpreting hardenability, 7. final inspection 
before shipment, 8. furnishing Certificate of anal- 
ysis and guide to heat treatment. 

After two years of preparation— we announced 
the Ryerson Certified Alloy Steel Plan in 1937. 
And now—not only Caterpillar but all other 
alloy steel users can buy high uniform quality 
alloys from Ryerson warehouse stocks with com- 
plete confidence. The plan takes time and money 
but has been helpful to Caterpillar—and we be- 
lieve—even more helpful to companies without 
the elaborate testing facilities of Caterpillar 
Tractor Co. 

It just happens that Ryerson is one of four 
companies that have been serving Caterpillar 
since their founding—so we are particularly 
happy to tell this story of progress in quality 
control—inspired by Caterpillar on this, their 
50th anniversary of service to America and to 
the world. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON e 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE « 


alloys, stainless, reinforcing, machinery, & tools, etc. 


PHILADELPHIA @ 
ST. LOUIS e 


CHARLOTTE, N. C. © CINCINNATI © CLEVELAND 
LOS ANGELES © SAN FRANCISCO © SPOKANE ¢ SEATTLE 
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Canadian Stainless Sheet Mill 


ONSTANT readers of Metal Progress will 
remember several descriptions of commercial 
methods of continuous casting. First was Alcoa's 
“direct chill” process for aluminum alloys de- 
veloped between World Wars by Ennor and his 
associates, although this is intermittent in the 
sense that a single slab is continuously cast, then 
removed, whereupon the process restarts Dow's 
magnesium mill uses true continuous casting; 
the end of the lengthening billet is sawed off at 
appropriate intervals. The latter scheme is also 
the basis of Scovill’s new sheet mill in Waterbury 

one of six similar casting units now operating 
in the copper and brass mills in America. Ameri- 
can Smelting & Refining Co. also has its own 
process in operation on rounds, tubes and shapes. 

Steel casting, as observed at Babcock & Wil- 
cox’s pilot plant, was described in “Critical 
Points” in the March 1953 issue. Now the Editor 
is pleased to report that our Canadian brothers 
at Atlas Steels, Ltd., of Welland have slipped in 
ahead of the usually enterprising Yankees with 
a completely new department for stainless steel 


slabs, strip and welded tubing starting with a 


continuous casting machine designed by Koppers 
Co., Inc. of Pittsburgh, capable of casting 5% x 21 
in. slabs at the rate of 30 tons per hr. A heat of 
electric furnace steel, poured some 20° hotter 
than usual, is transported to the casting machine 
in a preheated and covered ladle. This ladle 
pours over a lip into a tun dish; the steel passes 
under a slag skimmer and into the mold through 


As in all 


the other continuous processes, the mold is open 


a nozzle made of stabilized zirconia 


at the bottom; in the Welland installation it is a 
chromium-plated water-cooled copper collar, 20 
in. high; it is lowered with the descending 
slab for 3 or 4 sec. and then raised rather rapidly 
about an inch, whereupon it resumes its down 
ward travel. The Editor would judge that the 
principal advantage of the reciprocating mold is 
that that portion of the mold which meets the 
molten steel can thus be adequately lubricated 
by a fine spray of oil; otherwise it appears that 
the mold scores quickly and badly 

Just below the mold the descending slab 
(really a thin shell of solid with liquid interior ) 
goes through a deluge of water in a_ closely 
spaced set of small rolls supporting the tender 
metal, thence through pinch rolls and on down 
to flying “shears” —a pair of oxy-acetylene cut 
ting torches. The hot slab’s surface (as it is trans 
ferred to reheating furnaces at, maybe, 1500° F. ) 
looks remarkably smooth. 

Obviously, speed of casting depends on speed 
of heat extraction. This involves a nice balance 
of pouring temperature and spray cooling. Pour 
ing should be as cool as possible, yet the zirconia 
orifice cannot freeze. Water chilling, if too fast 
creates contraction strains and internal cracks: 
6-in squares O1 slabs might be the practicable 
maximum. G, C. Olsen, Atlas’s mill superintend 


ent, estimates that increased yield over con 
ventional ingots will represent most of the ingot 
crop — 10 to 20% depending on length and hot 
topping procedure. 

The continuous caster is not the only unique 
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thing in the new Atlas department. Slabs are 
bloomed to about 2% in., automatically scarfed 
with Linde’s oxy-acetylene flame « carrying iron 
powder, dese aled in a “Wheelabrator”, and spot 
ground for remaining small defects. (95% of the 
hand work is saved right here.) Then the long 
billets creep at 6 ft. per min. through an R. S 
Products’ heating furnace, 
at 2250° F. for the Sendzimer 
planetary mill. Thence to cold rolls, picklers, and 
other finishing units, including “Heliarc” 
ers for tubing, 
benches, test equipment, and so on. Very nice! 

The planetary mill warrants a second look. 
The hot slab must be pushed into the mill by two 
sets of pinch rolls, and the mill reduces a 2h-in 
slab to 0.10 in., 96% in one pass, the sheet 
emerging at 135 ft. per min. Draw a diagram: 
Two main rolls, 


70 ft. long, emerging 
Canadian-made 


weld- 


longitudinal seams in crue 


driven at 
300 rpm. in the same direction as in an ordinary 
two-high mill. Around each of these are spaced 
24 small rolls, 3% in. diameter 


27-in. diameter, are 


. Each set therefore 
looks like a big roller bearing with no outer race- 
way. These outer work rolls have end-bearings 
socketed in cages which are driven at 130 rpm. 
There is no slippage between the big and little 
rolls, so it will be seen that the surfaces of the 
small work rolls are moving in a direction oppo- 
site to the passage of the hot slab. In action, the 
mill sounds like an oversized swaging hammer. 
No wonder it takes a hefty and continuous shove 
from the pinch rolls to feed the hot slab up 
against these counterspinning work rolls. When 
one slab is finished, a trailing one, 
against it, keeps pushing. 

It took a real inventor to think that one up. 


abutting 


Beware Explosions and Fires 


Time was — and not so very many years ago 


when work in smelters and steel mills was as 
hazardous as railroading. Then the safety engi- 
neers got busy with such notable success that 
now a man is safer at his job in a shop or on the 
assembly line than he is in his own backyard. 
But don't let us feel too virtuous exactly the 
contrary situation exists in the met: ilworking g in- 
dustries as far as fire and explosion hazards are 
concerned. In the last decade there occurred the 
staggering number of 175 “large-loss” fires (mean- 
ing those costing more than $250,000) compared 
with 18 in the previous decade —a ten-fold in- 
crease. Money losses totaled 150 million, and this 
is 17 times as much as during the 1930's! 

What caused this sudden increase? “Techni- 
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cal Survey No. 2” of National Board of Fire 
Underwriters lists no less than 12 factors. No. 1 
(causing history's most expensive industrial fire 
at Livonia near Detroit in 1953) is the trend 
toward building very large plants under a single 
high-ceilinged roof, free from firewalls to give 
maximum ability to change machinery and pro- 
duction lines, and made of unprotected “fireproof” 
material which buckles and collapses quickly in 
a flash fire. The Livonia fire was spread rapidly 
by a rain of flaming asphalt, dripping from the 
roof-covering, in advance of the fire below. 
No. 2 Fire 


lurgical engineer can do something about, 


Demon is something the metal- 
more 
directly. It is illustrated by the explosions and fire 
in an aluminum utensil plant in Chicago in 1953 
killing 35 people and badly injuring as many 
more. This antiquated building contained a large 
number of sanding, polishing and buffing ma- 
chines all served by a single dust-collecting sys- 
tem. An accident to one sanding belt threw a 
shower of sparks into the exhaust; the first small 
explosion stirred up all sorts of fine metal dust 
buffing lint and wax accumulations; a series of 
resulting blasts scattered flaming cleaning oil 
over the premises, and the workmen didn't have 
a Chinaman’s chance. 

Lastly, a number of causes of serious disasters 
fall within a single 
the metallurgical engineer 


category — and here again 
can raise hell until 
any bad situation in his plant is corrected. They 
have to do with the rapid accumulation of new 
processes; new protective atmospheres; new and 
flammable lubricants, quenches, coolants; wood, 
plastics, rubber, and synthetics mixed up with 
the noncombustible metal in production — all of 
which were foreign to the metalworking industry 
a generation ago. An instance of how this leads to 
trouble is the Los Angeles explosion in 1947 
which electroplating _ plant, 
wrecked 26 surrounding residences, killed 17 
persons, and injured 200. An electropolishing 


demolished an 


solution, made up of perchloric acid and acetic 
anhydride, overheated when the motor on the 
re frige ration system burned out. Simultaneously, 
plastic work-racks (of all things, installed only 
the day before), dissolved away, and imme- 
diately a block buster explosion sent everything 
in the region including foundations 8 ft. down 
into kingdom come. 

The reader of this article could do no bette: 
than write M. M. Braidech, director of research 
for the Fire Underwriters, 85 John St., New York 
City, for “Technical Survey No. 2” and spend 
some hours with his management studying it. @ 











Round Table on 
Atmosphere Generation 


In any broad consideration of furnace atmospheres 


and their applications, as was the panel discussion conducted by 


the Industrial Heating Equipment Association and the A.S.M. 


on Nov. 2 at the National Metal Congress, 


it would be well to start with a brief consideration 


of the fundamental scientific principles governing 


the reactions between hot metal and hot gases 


Theory of Gas Atmospheres 


M..\,, KN industry relies heavily on pre 


pared furnace atmospheres. Many important 
processing methods of wide industrial application 

such as copper, silver and aluminum brazing. 
and the sintering of powdered metals — are com- 
pletely dependent upon their availability in 
large quantities at reasonable cost. 

“Furnace atmosphere” means a gas or combi 
nation of gases used to displace air in a furnace 
Air is also a gas, so let's first ask “What 
is a gas?” My old chemistry book states that “gas 


is matter in such state that it distributes itself 


chamber 


uniformly throughout the space in which it is 
confined” also that “gas mixtures do not 
stratify but mix in complete and permanent diffu 
sion when put together in a container.” 

together with the fact 


that gases behave according to well-established 


These characteristics 


laws, permit them to be used in furnace en 


velopes of almost any size and shape to su 


*Industrial Heating Dept., General Electric Co 
Schenectady, N.Y. Mr. Hotchkiss and his associate 
H. M. Webber, wrote the general article on “Protec 
tive Furnace Atmospheres” in @ Metals Handbook 
1948 Edition, p. 294, which briefs much of the m 
formation in this and the next five articles 





By A. G. HOTCHKISS* 


round the work being treated 
lected, they 


changes to the surface of this work when at 


lf properly se 


prevent minimize or control 
elevated temperatures. 

The common gases when considered in re 
spect to metals are said to be 

1. Inert or neutral — that is, when no reaction 
takes place. 


2. Oxidizing 


when some oxygen in the vas 
combines with the metal. 

3 Reducing when the gas reacts at elevated 
temperatures to reduce oxides to metal 

4. Metallurgically 


stituent is added or taken away from the work 


active — when some con 
such as the addition or extraction of carbon from 
a steel surface 

Gases may also be considered in three difle 
ent groups as in Table I, namely, as elements on 
single gases, m chemical combination, and as 
mixtures of two or more vases 
In the top part of Table | 


we have listed five gaseous elements 


Elemental Gases 
argon 
helium, nitrogen, oxygen and hydrogen, and the 
table shows that their reaction with ferrous and 
nonferrous metals at elevated temperature is ex 
actly the same. Two of these inert or neutral 
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Table I 


Effect of Various Gas Atmospheres on Hot Metals 





1905 
and a few are still in existence 


naces were in use before 





Ferrous METALS 


DECARBURIZING 
CARBURIZIN« 


ELEMENTS 
Argon, A 
Helium, He 
Nitrogen, N 
Oxygen, O, 
Hydrogen, H, 


IN CHemicat COMBINATION 
Water, H,O 
Carbon dioxide, CO, 
Carbon monoxide, CO 
Methane, CH, 


As MixTuRES 
N, +H, , 
N, +H, +H,O ; , X 
N, +H, +H,O +CO, +CO aoe 
N, +H, +CO 





NONFERROUS The process of adding carbon to 


iron through its surface to pro 
duce steel is centuries old, even 
though the steelmakers did not 
know that was what was hap 


pening. The use of a gas such as 


OXIDIZING 


methane to supply the carbon 
and furnish the protective con- 
ditions required was introduced 
to European industry about 1908. 
The papers on p. 106 to 115 
of this describe at 
mospheres for carburizing. 
Mixtures — We 
the 
which 


issue will 


Gaseous now 
come to third of 
Table I the 


widely used types of atmosphere 


bottom 
lists most 

One of the first mixtures used 
in the early 1920's was nitrogen 
and hydrogen when it was found 


that about 15% H. would do 








gases, argon and helium, are rare gases and not 
used for industrial furnace atmospheres although 
they are very useful in the shielded-are welding 
processes. Nitrogen, however, exists in widely 
varying amounts in most of the atmospheres 
commonly in use. 

Oxygen is generally the main element we 
desire to remove from a furnace chamber, or pre 
vent from entering it. 

Hydrogen is the most active reducing gas and 
is found in the common prepared atmospheres in 
amounts varying from 100% to a fraction of 14% 
Both hydrogen and nitrogen, because they were 
readily available used in early 


were exper 


ments and commercial applications. Copper 
brazing of steel parts was introduced before 
1920; Fig. 1 shows a 1925 furnace for copper 
brazing refrigerator parts in hydrogen 


The 


Table I lists four common gases whose molecules 


Gaseous Compounds middle 


part of 
are Chemical compounds. Water and carbon di 
oxide are alike in their reactions, being oxidizing 
and decarburizing to ferrous metals but neutral 
toward 


Likewise, carbon 


monoxide and methane have similar reactions to 


nonferrous metals 
hot metals, being reducing and carburizing to 
the ferrous type and reducing to the nonferrous 

From the historical standpoint, steam was one 
of the first atmospheres to be used for protecting 
copper, Steam-filled water-sealed annealing fur 
METAL 
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many jobs and was much less 
dangerous to handle than sub 
stantially pure gas. Dissociated ammonia (75% 
H., 25% N.) was used in the late 1920's; it is 
still an important atmosphere and will be dis 
cussed in a later paper. 

The mixture in the second line naturally re 
sults when the above mixture combines with any 
oxygen in the furnace or any oxide on the work 
Adding water vapor may change the reaction 
with ferrous metals (depending upon conditions 
to be discussed later) from reducing to oxidizing 
or from neutral to decarburizing. 

The most widely used atmosphere today is 
represented by the next to last line in the table 
This combination results from the combustion of 
a fuel gas in deficient air for complete combus 
tion. Because the ratios of the gases in this mix 
ture can be varied between quite wide limits, it 
can be either oxidizing or reducing to iron, car- 
burizing or decarburizing to carbon steels 

Years and years before special atmospheres 
operators of fuel-fired furnaces could control the 
atmospheres so as to reduce scaling by adjusting 
the burners to give a “soft” or “reducing” flame 
However, the use of a separately controlled 


“exothermic” * 


generator to produce this type of 
atmosphere was started in the early 1930's ( Fig 


2). The “exothermic” type now produces gas 


mixtures ranging from neutral to fairly reducing 


*“Exothermic” because its operation generates 


surplus heat 





When the surplus moisture 
is condensed out “En 
dothermic’*  venerators 
produce a strongly reduc 
ing atmosphere; controls 
can be set so as to elimi 
nate almost all the CO. and 
HO Whereupon the gen 
erated vas is similar to the 
in the last line of 


the table which is definitely 


ryintire 


reducing and carburizing 
As noted, all these mix 

tures are reducing to most 

nonferrous metals 


Exothermic and endo 


thermic Fig. 1 


be fully 


next two papers 


atmosphere s will 


discussed in the 
“ orks 
Theoretical Equilibrium 


Certain data on the 
chemical reactions can be 120” more 
used to predict the proper 
mixture of gases for a given job. These are shown 
on p. 85, which is a reproduction of Metal Prog- 
ress Data Sheet No. 80. 

The diagram at the lower right shows the rela 
tionship between iron and iron oxide with various 
ratios of H,O with respect to Hy, and of CO, 
with respect to CO. Referring to the curve in 
solid line, the area above is in the oxidizing range 
while the area below is in the reducing range 
Therefore, if an atmosphere contains equal 
amounts of CO and CO, 
CO+CO,—1.0 
clean iron in this atmosphere to approximately 
1000° F 


However 


that is to sav. ratio 


it should be possible to heat 


without any blueing or discoloration 
if the temperature is increased to 
1100°, the condition falls on the oxidizing side 
of the curve and oxidation would be expected 
according to the reaction FeO +CO<Fe+COd,. 

The dotted curve in this same diagram shows 
the equilibrium values for H., H,O, Fe and FeO 
Again, the area to the left of the curve indicates 
reducing conditions and the right indicates oxi- 
dation. The oxidizing action of steam on steel 
below 600° F. is too slow to be a matter of con 


cern in commercial heating practices. A gas con- 


*“Endothermic” because heat must be supplied 
to maintain the reaction , 

tThis would represent saturation at 82° F., and it 
is said that such a gas has a dew point of 82°F 
because liquid water would be deposited from it if 
cooled below that temperature 


Three-Stage Bell-Type Furnace for Copper Brazing or 
Bright Annealing Refrigerator Parts in Commercially Pure Hydro 
gen. The date: 1925; the location General Electric's Schenectady 
Loading station in foreground; hydrogen displaces air 
in small covered work container, bells hoist, large 
foundation plate indexes 120° counterclockwise, bells lower 
At end of heating cycle 


cue ular 


hells again rise, foundation indexes 


cover at left) rear regulates cooling — rate 


taining 5% H.O and 95% HL, with a ratio of HLO 
to H, of about 0.05 and represented by the dotted 
ordinate a-a’, will not oxidize bright steel at any 
temperature, and in that sense is “neutral”. In 
fact, any iron oxide would tend to be reduced 

Assume, however, a gas containing 3.7% HOF 
and 15% H., or a ratio of 0.25, at 1200° F. This 
point plots at b’ and is well within the reducing 
range. However, when the temperature drops to 
975° F., the plotted point crosses the theoretical 
equilibrium curve along the line b’-b, and enters 
the oxidizing range. It would, therefore, be im 
possible to slow-cool steel in such an atmosphere 
without oxidation (coloration 

Supposing now, we have a mixture contain 
ing all four of these gases, as would be obtained 
from the partial combustion of a hydrocarbon 
the situation changes. The theoretical equilibrium 
curve for CO:CO. crosses that of HoO:H. at 
about 1500° F 


CO, and 10% CO in the above gas mixture, along 


Therefore, if we have, say, 5% 


with the hydrogen and water vapor, the ratio of 
the carbon gases (CO.:CO) which is 0.50 and 


plotted at B-B’ shows this mixture to be quite 
strongly reducing at 1200° F 


and inere asingly so 
as the temperature decreases, thus overcoming 
the mildly oxidizing nature of the moisture con 
tent. It is possible, therefore, with the four gases 
mixed in proper proportions, to cool steel through 
the dangerous range and reach 800° F. without 
oxidation 
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A. G. Hotchkiss 


Aside from a stretch in the anti-aireraft 
division during World War Il, Mr. Hotchkiss 
has spent his working life in G.E.’s 
industrial heating department, and is now 
manager Of furnace and associated equipment 
engineering. Long-time ASMember i 
co-author with H. M. Webber of 
“Protective Atmospheres”, published in 1953 
by John Wiley & Son 


he is 


Carburizing Reactions — The theoretical rela- 
tionship between CO, CO., Fe and Fe.C is indi- 
cated in the following reversible equation: 

CO. + FexC < 3Fe + 2CO 
This equation shows that to maintain an equilib- 
rium between the gas and the iron carbide, a cer- 
tain relation between CO and CO. must exist. 
depending not only on temperature but also on 
carbon content of the steel, as shown in the top 
right diagram on p. 85. It is important to note 
that any single ratio of CO to CO. is neutral to 
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a steel of only one carbon content and at only 
one particular temperature. 

For instance, a gas containing nine times as 
much CO as CO. would be neutral to 0.2% carbon 
steel at 1700° F. (point B), but at the same time 
would carburize a 0.10% carbon steel and decar- 
burize a 0.40% carbon steel. Also, if the same 
ratio of gases was maintained and the tempera- 
ture increased, the 0.2% carbon steel would tend 
to be decarburized, whereas if the temperature 
was decreased below 1700 it would be in a car- 
burizing range. In practice, then, to prevent 
decarburization it is generally important to estab 
lish an equilibrium at the maximum temperature 
of treatment, since reaction rates increase with 
temperature. 

The most active carburizing gases, however 
are the hydrocarbons, such as menthane, CH). 
Thus, we have 


CH, + 3Fe <; Fe,C + 2H. 


This reversible equation shows that, again 


> 


control is based upon an equilibrium of two 
gases CH, and H.. The diagram at top left on 
p. 85 clearly shows that the reaction is depend 
ent on the carbon content of the steel. Any com 
bination of gas analysis and temperature in an 
area to the right of a given cruve will be in a 


carburizing range. On the other hand, any gas 


that contains more hydrogen than the equilib- 


rium mixture requires will tend to decarburize 
However, at the higher temperatures this would 
demand a large proportion of hydrogen; in other 
words, the presence of a relatively small amount 


of methane in a gas tends toward carburization 


Fig. 2 — An Early Design (1931 
of a Gas Generator for Exo 
thermic Atmosphere Vaking 
300 Cu.Ft. per Hr. The com 
bustion chamber is merely a 
refractory-lined 12-in pipe with 
cast iron caps at either end 





Equilibria for Gas-Steel Reactions 


Relation Between Gas Composition, Temperature, and Carbon Content in Steel for Pressures of 1 Atmosphere 
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[760mm.hg.] 
After M1. Becker 
Journal L&S.1.,1950-1,p. 354 
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, — Carburizing Reactions Depend on Carbon in Steel, Thus: 
Above Curves, Adapted by  Stansel From 80% CO, 20% CO, at 1450° F., (point A) will carburize 
Sykes’ Work, Indicate That Almost Pure H, 0.40% C steel and lower, but decarburize 0.80% C steel and 
Decarburizes Hot Steel (Conditions | Above higher. However 90% CO, 10% CO, at 1700° F., (point B) 
and Left of Corresponding Curves). Methane is relatively inert to 0.20% C steels, will carburize lower 
breaks down almost completely into carbon and carbon and decarburize higher carbon steels. Partial pres- 
hydrogen, carburizing steel (and depositing sures, i.e., CO+CO,<100%, raise curves and shift to left 
excess soot) at conditions below curves 
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Action of Carbon Oxides Depends on Temperature. For Oxidizing Action of Steam May Be Counteracted 
instance, a dried atmosphere containing 6% CO, and 10% CO by 20 Times As Much Hydrogen (Line a-a’). 
or ratio 0.6 (easily secured by partial combustion of fuel Larger proportions of steam may scale the metal 
gas) would tend both to reduce and carburize at a 1225° F. during cooling (line b’-b). Oxidizing — and 
anneal (Point a), but would both decarburize and oxidize decarburizing — propensities of moist gas ma 
at 1500° F. (Point a’). For “bright hardening” the CO, must likewise be counteracted by carrying excess CO 
be reduced well below Curve B (for instance, 1/10 the CO, in the mixed carbon oxides present in the fur- 
as Point b, at 1500° F.). The above statements neglect the nace atmosphere (for instance, CO, : CO = 0.5, 
fact that the pressure of CO + CO, is less than 1 atmosphere or line B-B’, on the reducing side of curve A) 
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This is an important fact in furnace atmospheres 
for treating carbon steels. 

Since most of our commercial atmospheres 
contain Hy», there is almost always a reaction in 


H.O 


With respect to carbon “potential” (tendency to 


the furnace chamber which forms steam 


carburize ), this water vapor is a neutralizer; the 
higher the dew point, the lower the carbon po- 
tential, and dew-point measurements can be used 
as a direct indicator of carbon potential of a given 
atmosphere. 

It is difficult to calculate equilibrium curves for 
atmospheres containing several gases, and they 
may not be reliable.* A more useful scheme is 
to establish, by actual furnace test, families of 
curves for the different steels under different 


temperatures. This practice, as well as dew-point 
control, will be discussed in later articles. 

The equilibria just discussed show various gas 
combinations required under specific conditions 
precisely controlled. In heat treating it should 
be remembered we always deal with a furnace 
atmosphere surrounding the work, and there are 
many factors which may affect actual production 
The theoretical data are useful mainly as a guide 
to what may happen. 6 

*In the discussion, Charles A. Mueller, assistant 
director of research for Lindberg Engineering Co., 
pointed out that a little ammonia (NH) shifts the 
equilibrium curves to higher carbon potentials. Also 
that some alloy and toolsteels do not react with 


atmospheres as would be expected with nonalloved 
steels of the same carbon content 


Exothermic Atmospheres— 
Their Generation and Application 





By W. H. BOYD* 


The earliest and simplest of the atmosphere generators, 

the exothermic type, has widest application for heat treatment 
of constructional alloy and carbon steels. 

When dried to dew points around —40° F. by solid desiccants, 
this atmosphere is especially reliable in continuous furnaces 
which must have entrances and exits open at all times. 


A, ruoucu the desirability of surface pro 
tection was recognized by the toolsmith, equip- 
ment for producing special atmospheres for 
controlling the surface and analysis of the heat 
treated material, and the technique of applying 
it, are the result of progress in the last 25 years. 


In fact, major improvement in equipment can be 
noted in the past ten. The process and resultant 
product are often controlled by rule of thumb; 
however, there exists a sound and logical back- 
ground so uniform results can be guaranteed in 
continuous production 

Although today there are many classifications 
of gases and new mixtures are being constantly 


*Manager of Sales and Operations, Gas Atmos- 
pheres, Inc., Cleveland 
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developed, the atmosphere generators can be 
the exothermic 
type to be further discussed in this article, and 
the endothermic type described by Mr. Perrine 
in the next article. The first named is the simplest 
and probably the most widely used of all 


classified into two basic groups 


Webster defines exothermic as “characterized 
by or formed with the evolution of heat”. Con 
sequently an exothermic atmosphere is produced 
in a generator which burns fuel and air in such 
a manner that combustion is supported and 
reactions proceed without outside help 

Futher, exothermic generators are of two types 

a high-ratio operating unit termed an “inert 
generator and a low-ratio operating unit termed 


a “de-ox” generator (trade-named “Annealing 





Generator’, “DX Generator 


erator’, and so on 


“Exo Gas Gen 
Figure | shows the operating 
range for exothermic generators burning natural 
gas with the analyses of atmospheres produced 
at various air-gas ratios 

Inert atmospheres have some application in the 
nonferrous industry, such as annealing copper 
various brasses and copper and nickel alloys, as 
well as for phosphor-copper brazing and silver 
soldering of copper or brass. This inert atmos- 
phere has also been used for annealing stainless 
and high-carbon steel parts where the resultant 
surface is not critical and any oxide can be re 
moved by light pickling or descaling. (This type 
of unit is also widely used in oil refineries for 
blanketing explosion and fire hazards. ) 

The low-ratio exothermic generator has its 
largest application in the metallurgical field, and 
for convenience, the term “exothermic” will be 
used hereafter to refer to this low-ratio type 


Combustion Unit 


Basically 
a combustion chamber wherein a metered and 
mixed volume of fuel and air is partially burned 
and partially dissociated. The result is an atmos 


phere relatively high in combustibles. More spe 
cifically 


the exothermic generator consists of 


modern exothermic generators employ 
an air-gas metering and mixing system, a pre 
a water-jacketed combustion 
chamber, a water-cooled (preferably a shell-and 


tube) gas cooler 


mix gas burner 


a water separator and trap 
together with the necessary automatic controls 
regulators, and safety devices. A typical flow 
diagram is shown in Fig 2 

Constant maintenance of a correct ratio be 
tween fuel and air is of great importance equally 


important is the 


design of the combustion 


chamber. Some of the most notable improve 
ments in the past ten years have been in fool 


proof ratio controlling devices so that, once 


adjusted, the fuel-air proportion does not creep 


down so as to form CXCESSIVG carbon i the 


Combustion Chamber 
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Fig. 1 — Analysis and Character of Exo 
thermic Atmosphere Produced at Various 
Air-Gas Ratios Assuming Fuel Gas to 
Be Natural Gas, Substantially Methane 























generator) or creep up (to upset the chemical 
relations required for satisfactory work). These 
devices include complex carburetors found on 
some units as well as simple diaphragm pro 
portionators which control the pressure of gas 
in relation to pressure of air across fixed orifices 

Many designs of combustion chambers have 
filled with 
broken refractories; units partially filled with 


been employed — units partially 


scrap iron castings; units partially filled with 
impregnated catalyst material; units which are 
simply a straight, brick-lined chamber wherein 
the hot brick at 2000° F 
catalytic effect 


or more provides the 


Its lnportant function is to insure complete 
reaction (burning and cracking of the fuel) to 
the desired resultant gas. The fundamental com 
bustion equations are 

CH, +O CO 2H 
2CH, () 2C0O H 
21 ) 2H.O 


Primary Cooler Refrigerator 





TEMES MET OEE 


Dehy droator 




















——_ 
ot. 
hed, Aeietdict deaailedcdadiaatieiled 








With orWithout Catalyst 


] 


Fig. 2—Schematic Ar 
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W. H. Boyd 


A Pennsylvanian by birth and education 
(Penn State in Mechanical Engineering), Mr 
Boyd served four years in the Air Forces. 
Since 1947 he has been with Gas 


Atmospheres Inc., successively as construction 


engineer, service manage and manager 
of sales and operations 


Most of these reactions depend on time and 
temperature, so an efficient nickel catalyst is fre- 
quently employed to shorten the time required 
for the reactions to attain equilibrium, and to 
reduce the possibility of soot deposition in the 
furnace. 

There are a number of reversible equations 
which form the theory back of the generation 
and application of exothermic atmospheres. The 
temperature and the concentration of the re- 
agents influence the extent of these reactions. 
The more important are listed below: 


C+ COes2 CO (4) 
(producer gas reaction ) 
CHy<C + 2H. (5) 
(thermal decomposition) 
C+ H.0«.,CO +H, (6) 
C + 2H.0¢,.CO., + 2H (7 
CO + H.06,CO, + H (8 


(water gas reaction) 
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Equations (4) to (8) influence what happens 
in the combustion chamber of the generator and 
equations (6) and (7) are probably important 
only if there is considerable soot in the flame of 
the combustion chamber and if there is adequate 
time of contact with the catalyst to allow the 
soot to be oxidized. Equation (8) is perhaps the 
most important in determining what happens. 
In the application of exothermic atmospheres 
the moisture content is quite important. Gen 
erally, at the exit of the combustion chamber the 
gas contains 2 to 4% H,O by volume. This will 
oxidize steel during heating and cooling cycles 
as is shown at considerable length in the sub- 
sequent papers by Mr. Koebel (p. 110) and Mi: 
Cullen (p. 114). A small amount of water vapor 
is, however, required to obtain equilibrium of the 
component gases when at high temperatures; 
therefore, a refrigerant dryer follows the gen 
erator to reduce the temperature (and the dew 
point) to 410” KF. —a moisture content of 0.8% 
by volume which is satisfactory for most uses. 


Uses of Exothermic Atmosphere 


However, additional desiccant dryers are em- 
ployed by many metal treating firms to lower the 
dew point to 10° F. (about 0.01% H.O by 
volume ). With such a dry gas the moisture in the 
furnace can be better controlled, even though 
some water vapor will be formed through chem- 
ical reactions with infiltrating air, with oxide on 
the work, or by a change in equilibrium at the 
actual furnace temperature. 

The atmosphere in the furnace is the important 
consideration. Purification of the gas, such as 
' 10° F., though somewhat 
beyond what would be essential, is often a worth 
while safeguard for satisfactory work. 


drying to even 


There is, of course, no one atmosphere appli- 


cable to all metal treating operations, Specifica 


tions sometimes vary but most important are such 
things 


as plant practice, cleaning procedure 


Fig. 3— Typical Roller-Hearth 
Radiant-Tube Furnace for Briglit 
Annealing Alloy Tubing in Exo 
thermic Atmosphere With + 40° 
F. Dew Point. Capacity, 3000 
lb. per hr. Courtesy Drever Co 





construction of the furnace, and actual handling 
of the atmosphere generator. Often what works 
in a satisfactory manner in one plant would not 
even be considered practical in another. These 
differences — as well as more rigid specifications 
for materials — have necessitated further purifica 
tion of the product even though the simple 
exothermic atmosphere described above has been 
employed widely in the past. As will be described 
by Mr. Beggs in his paper on p. 94, exothermic 
atmosphere is the first step in the production of 
useful nitrogen atmospheres and the more recent 
hydrogen-nitrogen atmospheres. 

However, exothermic atmosphere still has re- 
tained a prominent spot because of ease of prep- 
aration, adaptability and economy. Gas of this 
sort is extensively used for annealing cold rolled 
strip in radiant-tube, box-annealing and_ bell- 
annealing furnaces in conjunction with inner 
covers which surround the charge of steel and 
contain the protective atmosphere. Although 
nitrogen and hydrogen-nitrogen atmospheres are 
widely employed for tin-plate annealing today 
this changeover is recent and a high percentage 
of tin plate is still annealed in exothermic atmos- 
phere. Annealing and spheroidizing cold drawn 
wire and rod, as well as bar stock, is satisfactorily 
accomplished in exothermic atmosphere; most of 
this work is done in box or bell-annealing fur 


naces. Cold drawn tubing is generally annealed 
in exothermic atmosphere in a continuous roller 
hearth type furnace, heated either electrically o1 
with radiant tubes ( Fig. 3) 

Another successful application is continuous 
annealing of tableware blanks of nickel silver 
65% Cu, IS% Ni, 17% Zn), at 1800° F. Annealed 
blanks must be absolutely clean and scale-free 
\ complication in this process is the tendency 
for zine to volatilize. A low dew point prevents 
oxidation, and although the water gas reaction 
tends to raise the dew point in the furnace, con 
tinuous introduction of dry gas at correct loca 
tions in the furnace counteracts this and flushes 
the gas toward the charge end of the furnace 
This also prevents any zinc vapor from con 
taminating the cooling zone atmosphere or de 
positing on the annealed work 

Final annealing of copper tubing is being done 
in a furnace similar to Fig. 3. Freshly introduced 
1" F.) 


blankets the heating zone and is rapidly recitr 


exothermic atmosphere (dew point 
culated in the cooling zones which eliminates 
the possibility of water stains on the finished 
product. The coils of tubing are purged with the 
same atmosphere, dried to 10° F. dew point 
and then sealed, thus maintaining the inner walls 
clean and bright. 


These are but a few of many applications S 


Endothermic Atmosphere 


By RALPH J. PERRINE* 





Temperature variation within the catalytic mass and other factors 
affecting the composition of the prepared gas and its stability 
after entering the heat treatment furnace. 


" 

ia ENDOTHERMIC atmosphere generator, 
as shown in Fig. 1, consists essentially of two 
accurate metering devices for the air and the 
hydrocarbon gas, a gas pump for introducing the 
mixture into the reactor, a retort filled with cata 
lvst, and a chamber for heating the retort. In 
most cases the gas on exit is rapidly cooled below 
a critical temperature range to minimize deposi 
tion of carbon from the unreacted hydrocarbon 


(methane ). Carbon monoxide is also unstable in 
this temperature range and may add to the 
difficulties by sooting and increasing the unde 
sirable CO, and H.O contents of the prepared 
atmosphere 

The process is usually referred to as an “en 
reaction 


dothermic since at requires external 


*Experime ntal Departine nt. Electric Furnace Co 


Salem, Ohio 
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Gas 


Flowmeter 


Catalyst Bed 











Fig. 1 — Flow Diagram for Endothermic 
Generators. Temperatures at retort wall 
and center are for flow of 1500 cu.ft 
vas per hr., mixture of 2.6 parts air to 
1.0 natural gas. Exit gas analysis: 0.4% 
CO,, no O., 39.0% Hy, 19.6% CO, 0.49 


CH,, 406% N 385° F. dew point 








Heating 
Chamber~ 























1400 





r 


Control 
Pyrometer 
1960° F. "4 
oxe+t+ /500 
}-/6 50 


970°F) 





1420 






































g 


/) 


DLL 


Under the operating conditions shown in 
Fig. 1 and its caption the exit temperature 
was 1760° F. for a total flow of 1500 cu-ft. 
per hr., 200° less than the control tempera 
ture of the generator heating chamber. 

It is also evident that there is a tempera- 
ture gradient from outside to center of the 
catalyst bed. Heat is transferred through 
the retort wall rapidly enough to supply 
the requirements of the reacting gas, and 
consequently the temperature near the wall 


gradually increases along the length of the 



































heating of the retort to maintain a satisfactory 
reaction temperature, To prepare a gas which 
will be stable (in the sense of acting in a pre- 
dictable manner in the heat treating furnace ) 
the importance of reaching equilibrium condi 
tions cannot be overemphasized. Even though 
some heat is liberated in the partial combustion 
of the air-fuel mixture fed to the retort, con 
before the hot 
leaves the generating unit. Hence the logic of 


siderable heat is absorbed gas 
calling it “endothermic gas”. The temperatures 
noted in Fig. 1 show evidence of an exothermic 
reaction in the early stage; there is a peak in the 
central temperature considerably above the cata 
lyst-supporting hearth. At this level the amounts 
of CO. and H.O are a maximum as a result of 
the partial combustion of the air-gas mixture 
This temperature peak appears at higher eleva 
tion levels for higher flows, and lowers toward 
the bottom of the catalyst bed at restricted Hows 
of air-gas mixture 


After 
drops to approximately 1400° F 


the 


indicating that 


reaching this peak temperature 
in this zone an endothermic reaction is taking 
place. Then, as the gas passes along, its tempera 
ture increases throughout the remaining length 
and the CO. and HLO 
are reduced to their exit value. 

*W. P. Benter, Jv. of Timken Roller Bearing Co 
suggested that humidity (water content) of the air 
going into the generator is a fifth important factor 


of the reaction chamber 
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Retort 


retort. Temperature measurements at the 
center of the catalyst bed, however, drop 
after the early exothermic reaction, due to 
the poor rate of heat transfer through the 
catalyst. This the temperature 


gradient, wall to center, and influences the exit 


accounts for 
temperature of the atmosphere and. its quality 
or composition. 

The quality of the prepared atmosphere de 
pends largely upon four* factors which will be 
discussed in order: 

1. Air-fuel ratio 


, 4 Temperature 
) 
) 


Detention time 
4. Activity of the catalvst. 
Air-Fuel Ratio — The 


composition of the generated atmosphere and 


relationship between 


various air-fuel ratios at the input is shown in 
Fig. 2. An air-fuel ratio of 2.598 to 1 will produce 
endothermic gas containing less than 0.1% CO 
iy C. (Fh F.) 
reacted methane is less than 0.4%. By 


and a dew point of The un 


mcreasing 


Table I 


CO, Values and Corresponding Dew Points 





VIMOSPHERI 


»Rario 2.65 Ratio » RATIO 


(() é 
() oo 
HH TAT 4 
(4) 
Cul 
Dew point “¢ 

| 


(ht) 














the ratio from 2.598 to 2.625 to 1, the CO 
to 0.35% the dew 
reaches a value of 7° C. (19° F 


Since such a slight change in the input 


increases while point 


ratio results in a marked change in the con 
stituents of the effluent. the importance of 
ratio control must be emphasized. Poor ratio 
control may easily defeat a heat treatment 


program 
> 


Figure 2 shows large changes in moisture 


content and relatively small changes in the 


other constituents. Therefore, for control 


purposes, the dew point allows more lati 


- 
4o V 


Y 


tude than measuring the CO. in the gas 


however accurately. For a spread ot OAS 
12.5 


or a spread of 


in CO, the dew point changes from 
to 3° ¢ 9 to 37° F) 
15.5° C. (28° F.). Table 


sponding gas analysis, operating conditions 


I shows corre 


other than air-gas ratio remaining constant 

Temperature — The speed of any reac 
tion increases with temperature. From this 
standpoint high generator temperatures are 
favored within the limits of good design 
From a practical standpoint there is little 
to be gained above 1850 to 1900° F., as is 
borne out by gas analyses, dew-point read 
ings and carbon potential tests of gas from 
1600 to 2200° F 
Reference to Table Il gives the comparison 
values. The analyses little, if 
change above 1800° F. — at least within the ac 


curacy of the analytical methods. The dew points 


generators operating at 


vas show any 


are also about the same, and these can be dete 
mined with greater accuracy. Carbon potential 
ot 


carbon steel shims during heat treatment) show 


values (amount carbon absorbed by low 
no definite trend 

Since no benefit was indicated at higher gen 
erator temperatures, the problem merits furthe: 
analysis from a theoretical point of view. For any 
the 


amount of each constituent entering into the re 


assumed air-fuel ratio we can calculate 
action, and the expected composition of effluent 
gas in equilibrium at each specific temperature 
can be computed. * 

Results of several hypothetical situations are 
shown in Table Il. The natural gas was assumed 
to analyze $4.67 CH,, 13.4% C,H, and 2.0% N 
In the column heads 30% P.C 
30% 


needed for perfect combustion 


means that the 


above fuel is reacted with as much ai 


aS 

A comparison of these computed values with 
performance figures in Table IL shows higher CO 
H 


and lower and no methane. Since there is 


y Volume 


Oas, 























hig 
ture 


With 


26 27 


Air 


2.8 
Gas 


2.9 
Ratio 


3.0 
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Curves Showing How Analysis and Mois 
Content (Dew Point) of Endothermic Gas Vary 


the Air-Gas Ratio Fed to the Generator 


always some unreacted methane in endothermic 
gas, its presence results in higher dew points 
since the reacting ratio is leaner than the ratio 
the flow Referring to the 
column in Table HL for 28% air for perfect com 
bustion, 1900° F. and complete reaction of CH, 
1.37% of water should result (a dew point of 
24” F 


atmosphere (6th column in Table IIL) the water 


indicated by meters 


For 0.3% unreacted CH, in the prepared 


content has increased to 1.61% (dew point 58° F 
From a practical point of view the only sig 


nificance of the above calculations is to show that 


Nott Mi 
the arithmetic and algebra for figuring a particular 
problem but it has been crowded out for lack of 
Kirst compute the amounts of ©, O,, H 
N, in the input. Then let a be the amount of CO, in 
the effluent gases, b the CO, ¢ the HO and d the 
H. (The of goes through un 
changed The carbon is split between CO 
CO; the hydrogen between HJO and H so two 
equations can he to show that fact The 
oxygen 1s split between CO, CO. and H.O, and 
Phe fourth equation neces 
the 


reaction 


*E pions 


Perrine 's paper contain dl 


space and 


nitrogen course 


and 
written 
here is a third equation 


for the 
factor 


unkno 4 
the 


ary to solve four ns concerns 


us 


1900° | 


equilibrium for water 


LN , y3 


it 
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Table Il — Effect of Temperature on 
Endothermic Atmosphere 


When the ratio of air to gas approaches the 
theoretical for zero HO and CO, in the 


products, the fuel should be increased with 
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Dew point 
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00 
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0.0 
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19.2 

0.3 
1” I 
0.57 


19.3 


36° | 


( potential * 





0.25 


) 


0.62 


caution 
Detention Time — Another important tac 
tor in endothermic atmosphere generation 
is the time the gas takes to pass through the 
catalyst column. For any temperature a gen 
erated atmosphere will be almost complete- 


ly reacted if sufficient time is allowed. It 


should be obvious that the analysis of the 


gas mixture changes until a definite compo- 
sition, which is characteristic of the tem 
perature, is attained, 

Even though an atmosphere is complete 
ly reacted in the generator, there is no as- 


surance that on reheating there will be no 








*Analysis of 0.10 ¢ 


to furnace atmosphere 


and 1.3 ¢ 


the air-fuel ratio is more effective than high gen- 
erator temperature in lowering the CO, and 
dew point of the prepared gas. By enriching the 
fuel input ratio (30 to 28% air for perfect com- 
bustion) the CO. and moisture was cut in half, 
while an increase in temperature of 300°, from 
1900 to 2200° F., 


crease in CO. and an actual increase in moisture 


resulted in a very slight de- 


at least for theoretical equilibrium. Another 
important aspect shown by the last two columns 
in the table is the increase in water vapor when 
unreacted methane is present in the generated 
atmosphere. This can be partially compensated 
for by operating at a slightly richer ratio. 

However, the air-fuel ratios cannot be pro- 
miscuously enriched to obtain lower CO, and 
dew points without expecting operating diffi 
culties. When the relative amount of fuel in- 
creases, the mixture is prone to throw soot down 
in the catalyst bed. This will eventually build up 
sufficient back pressure to affect the flow settings 


Table Hl — Calculated Analyses 


steel shims after exposure 


further reacting in the heat treating fu 
nace. Any mixture of gases containing CO, 
H.O, CO, Hz and CH, will react to satisfy 
a new set of equilibrium conditions, such 
as temperature, contaminents carried in with the 
product, or infiltration of air. However, under 
good operating practice and atmosphere control, 
the tendency for such change can be minimized. 

Figure 3 shows what might be expected when 
an endothermic atmosphere is passed through 
two generators in series so as to reach equilib- 
rium, then dried to a dew point of e Cc. 
(—49° F. of methane added, and 
then passed through an alloy tube heated to 
various temperatures. At 600° F. 
moderate increase in dew point; the dew point 


+o? C, (48° F.) 


) about 7% 
there was a 


increased rapidly to when 
heated to 900° F., and gradually decreased to 

20° C. (—4°F.) the gas mixture 
heated more and more, finally reaching 1900° F. 
An element balance, based on gas analyses, 


as Was 


showed a loss of carbon (from 25.7 to 23.2%), 
oxygen (from 17.6 to 17.1%) and hydrogen (from 
41.9% to 40.9%). Carbon monoxide, being unstable 
in these temperature ranges, cracked and de- 
posited carbon, freeing oxygen 
for recombining with more CO, 
and H, to increase the CO, and 





sO, Pl 


1900" | 2200" | 1900° | 2200° | 
().7¢ 
0.0 


$5.5 


CO 
O 
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Ob, 
Ow 


; 0.46 
0.0 0.0 
$7.3 $7.3 
CO 19.5 20.2 20.3 
CH, Oo O.0 0.0 
H.O fe 2 1.37 1.45 
DP 70° | 94° I 95° | 


0.3% 


Te} 





1900° 


28°) Air roR PerFectr COMBUSTION 


0.4 
OO 
to.8 
20.0 
0.4 
lo 
si 


H.O content of the atmosphere. 
The total loss isn’t all accounted 
for in this manner, but the trend 
( is significant. 


* 2200° F.4 
0.35° 
0.0 
37.0 
20.2 


O15 


The same trend, but by no 
means so pronounced, Was ob- 
served in a production furnace. 
Both the CO. and the H.O in 


the furnace gas analysis dropped 








° Assuming 1.6%; CH, not reacting 


METAL PROGRESS; PAGE 92 


tAssurping 0.8°) CH, not reacting 


considerably as the furnace tem 





perature was raised. Thus I\ 


Effect of Catalyst ing gas contact 


Soot is an 





1.1% CO. and 67° F 
point at LOGO’ F 
CO. and 48° F 
at 1600" F 

Catalyst 


unicle ! 


dew 
and 0.60, 


dew pont 


The last factor 2 
consideration in the 


generation of endothermic 





atmosphere is the activity of 


No Catatysr Cararys! 


example of the latter case 

If the catalyst is poisoned 
or blanketed, the CO. and 
CH, of the effluent increase 
with a corresponding in 
crease in its dew point. If 


the air-gas mixture is en 








the catalyst. \ 


powerless to change the K value at equilibrium 


catalyst is 


but it does reduce the time required to attain 
equilibrium. 

Table IV shows analyses after the same gas-ai 
mixture (2.57 parts of air to 1.0 of gas) has 
passed through a retort at 1950° F. at the rate of 
550 cu.ft. per hr. In one test the retort was clear 
in the other it was filled with an appropriate 
catalyst. The catalyst decreased the CO, from 
2.0% to zero and the methane from 7.1 to 0.9% 
resulting in a satisfactory atmosphere. Without 
its aid the detention time would have to be in 
creased several times; this would require a larger 
unit or reduced capacity 

Sometimes, even though a catalyst is present 
little if any benefit is obtained. In other words 
Its activity is af- 


the catalyst isn't very active. 


fected appreciably by extremely small amounts of 


foreign substances (“poisons”) which may react 
with the catalyst or blanket its surface, prevent 


Fig. 3—Change in Gas as Measured 
by Dew Point as It Is Reheated in 
Empty Furnace to Temperatures Shown 


#15 
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riched to compensate for the 
CO HO 


aggravated, Plugging ot 
the unit with soot is a certainty 


increase in and 


the condition is only 

From a practical standpoint, it is desirable to 
operate the generator so its output contains a 
trace of CO, or a dew point of — 7 to P< 
(19 to 25” F.) 
time and maintenance. For carburizing opera 
0.2 to 34 CO 9to 7’ C. (15 to 
20" F.) dew point is a satisfactory carrier gas 
In most reheating for hardening the CO, may be 
carried at a higher level — say, 0.5 to 0.6% and a 
dew point of 10 to 16° C. (50 to 60° F.) 


In atmospheres for carbon correction the con- 


This will insure minimum down 


trons and 


trol is more critical. It must be adjusted to give 
the desired carbon head or carburizing potential 
When treating high-carbon steels, it may be 
necessary to operate at lower CO, and dew points 
than is considered good commercial operating 
practice. Higher values may be used with meth 
ane additions, but the addition of a hydrocarbon 
makes it very difficult to control carburizing ac 
tion within narrow limits. There is a wide band 
of carbon pressures for a given dew point. Much 
closer control can be had by a straight 
endothermic atmosphere tailored for the job. @ 


using 


Ralph J. 


Perrine 


Since graduating from University of Cin 
cinnati with a degree in mechanic al engineect 
ing, Mr 
Electric Furnace Co. in the experimental de 
partment Most of his time has been devoted 
to develope nt of methods for atmosphere con 


Perrine has been associated with the 


trol and their prac tical applic ation in industry 
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Dry Nitrogen as a Base for 
Prepared Atmospheres 





By DONALD BEGGS* 


Very dry atmospheres containing substantially nothing but nitrogen 
and hydrogen (except perhaps a little carbon monoxide on occasion) 
have proven very useful for scale-free heating, for carrier gas, 

for inert atmosphere and for purging explosive mixtures. 


Methods of manufacture are outlined 
and commercial equipment illustrated. 


& INDUSTRIAL furnaces, prepared atmos- 
pheres based on dry nitrogen are being applied 
widely. Pure dry nitrogen, by itself, has no prac- 
tical utility, since it is completely inert to most 
materials and it would become oxidizing due to 
unavoidable contamination, however slight, by 
water vapor or oxygen inevitably entering an 
operating furnace. It is therefore necessary for 
the nitrogen to carry 1.0 to 2.0% of a reducing 
constituent such as H. or CO, the exact amount 
depending upon how the gas is prepared and 
upon its ultimate use 

Application — Nitrogen-base atmospheres have 
four general fields of application: 

First, they are used as an inert protective 
atmosphere. One early large-scale application 
was in about 1940 for truly scale-free heating of 
steel for forging propeller blades. 

A second field of application is as a carrier gas 
for some reducing constituent which is increased 
to where it is mildly reactive. One present-day 
example is in annealing of tin-plate stock where 
the nitrogen contains 5 to 15% of He and the 
combination becomes a reactive, carbon-free, 
deoxidizing gas which gives an improved steel 
surface for tinning. 

Third, is their use as a stable carrier to which 
other gases are added to achieve a specific re- 
action. An example is the commercial carbon 
restoration of medium-carbon steel stock, where 
a predetermined carbon potential of the atmos- 
phere is maintained by an enriching gas (such as 
endothermic gas) or natural gas. 

* Assistant Director of Research, Surface Combus 
tion Corp., Toledo, Ohio. 
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The fourth general field is for the purging of 
furnaces which normally contain highly explosive 
atmospheres such as hydrogen — for example 
the large continuous annealing furnaces for 
galvanizing stock. Nitrogen-base gas can quickly 
purge such furnaces in an emergency, as well as 
replace the air during normal start-up or the 
hydrogen atmosphere prior to normal shut-down 

Source — Dry nitrogen-base atmospheres are 
now commercially prepared from three sources: 

First and most widely used is a fuel gas, usually 
natural gas, burned with air and the CO. and 
H.O then removed. 

Second is the catalytic reaction of anhydrous 
ammonia with air. 

The third source is byproduct nitrogen from 
an oxygen plant (or bottled nitrogen). In any of 
these residual oxygen is catalytically reacted with 
hydrogen, and the water vapor removed. 

As to cost: Relatively speaking, fuel gas plus 
air is a cheap source of nitrogen-base atmos 
pheres with a reasonable capital cost of equip- 
ment. Anhydrous ammonia plus air is a con 
siderably more source, but the 
equipment is cheaper, especially in small units 
(See Mr. Ogle’s figures, p. 100.) Byproduct 
nitrogen can be a very cheap source, with low 
investment in atmosphere preparation equip 
ment, but it is limited geographically to a close 
proximity to the source of the nitrogen, except 
for small-scale use. 


expensive 


Methods of preparation are now reasonably 
well standardized. Although the equipment made 
by various manufacturers will differ in details, 
the following descriptions will generally apply 
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N.-H.-CO From Fuel Gas and Air 


The atmosphere produced from fuel gas and 
air will contain both the reducing constituents 
H. and CO. Fuel is ordinarily natural gas 
(although desulphurized coke oven gas and pro- 
pane are being used). A typical analysis of such 
an atmosphere is: 

N. — 98.0 to 90.0% (adjustable ) 
H. 1.0 to 5.2% (adjustable ) 
CO 0.9 to 4.7% (adjustable ) 
CO. 0.1% or less 
CH, 
H.O 10° F. 


In the preparation equipment as diagrammed 


trace 


Dew point 


in Fig. 1 and photographed in Fig. 2, the fuel 
gas is burned with a slight deficiency of air to 
produce the desired percentage of H, and CO 
in the resulting flue gas. The CO, is absorbed 
in a water solution of mono-ethanolamine (called 
amine or MEA, for short) and the water of com 
bustion is removed by primary cooling to about 
100° F., refrigeration to 40° F 


by alumina or other adsorbent. to 


and adsorption 


the desired low dew point 
An amine solution can efficiently 
absorb CO. at 100° F 


gives it up when boiled The amine 


and readily 


is circulated in a closed circuit which 
includes an absorber tower, a_re- 
boilet and an indirect wate! cooler 
In the earlier systems, reboiling was 
done with steam from an external 
source; today it is common practice 
to use the heat liberated from the 
original combustion of the fuel gas 
no external heat source being re 
quired, Such atmosphere generators 
are small, highly efficient. “package’ 
chemical plants 


Fig. 2 — Generator for Making 15 
000 Cu. Ft. per Hr. of No-H.-CO 


for Producing No-H.-CO Atmo 
sphere From Fuel Gas and Air 


L_---—--—---p-- 


This type of No-H,-CO generator has been in 
commercial use for about 15 years. The capacity 
already installed in the metallurgical field is of 
the order of 500,000 cu.ft. per hi 
up to 20,000 cu.ft. per hi 

When producing an atmosphere with 98% N 
about 125 cu.ft. of natural gas and 1250 cu.ft 
of air are 


In unit sizes 


required to produce L000 cu.ft. of 
finished gas 

This atmosphere will not support combustion 
when the total Hy, plus CO is less than 4.0%, even 
when preheated to 1000°F. As such it is an 
excellent gas for purging. At conventional anneal 
ing temperatures of 1150 to 1300°F. for mild 
steel, the atmosphere is deoxidizing. It is mod 
erately inert to carbon in steel over a wide tem 
perature range. It will prevent oxidation of steel 
even at forging temperature. In the nonferrous 
field it is useful for batch annealing of certain 
bronzes and red brasses 

The N.-H.-CO atmosphere as usually pro 
duced is very low in both CO. and H.O. There 


fore there is a marked tendeney for CO in a hot 
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furnace to break down and form free carbon and 
CO,. (The CO, then reacts with H, to form HO 
and CO.) The net result is the production of 
small amounts of soot and an appreciable rise in 
dew point. This action is particularly noticeable 
with the richer analyses at intermediate tempera 
tures (800 to 1500° F.). It may be noted that a 

10° F. dew point represents only 0.015% H,O 
by volume, and very little of the above reaction 
is necessary to raise the dew point appreciably 


N.-H. From Fuel Gas and Air 


Presence of CO in the atmosphere just de 
scribed is often objectionable — for example, in 


batch annealing of tin-plate stock where a very 


Fig. 4— Typical Ny-H, Generator, 25,000 
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Fig. 3— Flow Sheet of Process 











for Producing Nz-H, Atmosphere 
From Fuel Gas 








Air and Steam 





Cu.kt 
Photographed Before Reaction Chambers Have Been Insulated 


clean metal surface is desired after annealing 
For these applications the CO can be substan- 
tially 
within the following limits: 
N. — 98.0 to 85.04% 
H. 1.8 to 14.8% 
CO 0.1% or less 
Co. 
CH, 

H.O 10° F. 

As before, the fuel gas is incompletely burned 
to a flue gas which contains CO plus H. about 
equal to that amount of H, desired in the final 
atmosphere. The CO, is absorbed with amine. 
The gas now contains essentially N», H, and CO 
and is saturated with water 
at 100° F.; it is then re- 
heated to about 700° F. 
with half of — its 
volume of steam from an 


removed, resulting in typical analyses 
(adjustable ) 


(adjustable ) 


0.1% or less 
trace 
Dew point 


per Hr 


about 


external source and passed 
over a catalyst, commonly 
iron oxide, to promote the 
reaction CO + H.O- CO. 

H.. The original CO is 
thus into an 
equal volume of H.. The 
gas is then cooled to 100° 
F., the CO, resulting from 
ab 


sorbed in a second amine 


converted 


the CO conversion is 


tower and dehydrated to 
its final dew point 
Like its predecessor the 


N»-H.-CO generator, this 
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lig Flow Sheet for Production of N.-Hl. Atmosph 


/ 


N.-H, 


age’ chemical plant 


generator is a small, very efficient, “pack 
Figure 3 illustrates the 
simplified flow sheet and Fig. 4 shows a typical 
N.-H. generator of 25,000 cu.ft. per hi capacity 

This type of N.-H, atmosphere generator was 
introduced to the steel industry about five years 
ago and has been widely adopted. Many of the 
existing N.-H.-CO generators have been con 


verted to No-H 


reheater 


generators by adding the steam 
catalyzer and second amine system 
The present installed capacity 1s estimated to 
be in excess of 400,000 cu.ft per hr 
up to 25,000 cu.ft. per hi 

When producing 98% N» and 1.8% Hy, approxi 


mately 125 cu.ft. of natural gas, 1250 cu.ft. of 


in unit sizes 


air and 25 Ib. of low-pressure steam are required 
to produce 1000 cu.ft. of finished gas. For 85% 
N. and 14.8% H. the above figures are 135 cu.ft 
1080 cu.ft. of air and 25 Ib. of steam 

This N.-H, atmosphere is an excellent purge 


of gas 


gas when the hydrogen is less than 4.0%; and in 
some places it might be preferable to N.-H.-CO 
for this purpose because of its substantial fre 


dom from dangerous CO. Today, it is beir 


uy 
pid 


widely used as the deoxidizing atmosphere for 


both batch and continuous annealing of tin plate 
stock, with hydrogen as high as 15%, wherein it 
is both deoxidizing and slightly decarburizing 
It is also being used commercially as the carrier 
gas for dissociated ammonia and small amounts 
of chlorine to effect a gaseous pickling of galvan 
izing stock. It is an economical carrier gas for 
higher hydrogen atmospheres in large continuous 
furnaces. When used alone as an atmosphere at 
high temperature, its dew point will rise some 
what due to re-forming of very small amounts of 
CO, but not at all to the extent inherent in a 
N.-H.-CO atmosphere 


N.-H. From Ammonia and Air 


In heat treating operations where even small 
amounts of CO and CO, or traces of CH, are ob 
jectionable, anhydrous ammonia is often used as 
the source of a high purity N.-H. atmospher 
This is not to be confused with Cri ked or dis 


sociated 


ammonia, as described in the next 


paper.) An example is hardening high-carbon 


steel razor-blade stock where control of surface 


carbon is both essential and difficult. Such atmos 
pheres will analyze 
N 99.5 to 604% (adjustable 
II 05 to 40% (adjustable 
H.O — Dew point 10° F 
As shown in Fig. 5 


(NH 


controlled ratio. The mixture is passed over a 


or considerably lower 
anhydrous ammonia 


is vaporized and mixed with air in a 


catalyst which efficiently promotes the reaction 
INH 30.7 2N 6H.O heat 
The remainder of the ammonia dissociates into 
nitrogen and hydrogen, which absorbs less heat 
than liberated in the oxidation. The resultant gas 
is then cooled and dehydrated to final dew point 
The ratio of ammonia to air is controlled to 
vive the desired hydrogen in the atmosphere, as 
shown in Fig. 1 of Mr. Ogle’s paper, p 100. To 
insure the absence of free oxygen, there must 
always be some excess of ammonia 


This type of atmosphere generator is a com 


hig. 6—Two No-H., Generator Units Behind 
Their Control Boards Courtesy M VJ 
‘4 alle ’ of Bake . 2 Co liv 


nished some of the information in this paper 


who also fur 
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paratively simple and compact unit. (Fig. 6). At 
present the installed capacity in the metallurgical 
field is about 150,000 cu.ft. per hr. in unit sizes up 
to 10,000 cu.ft. per hr. Quite small units are found 
in many laboratories. 

When producing an atmosphere of 99.5% N» 
and 0.5% Hz, approximately 300 cu.ft. of ammonia 
and 1070 cu.ft. of air are required to produce 
1000 cu.ft. of finished gas. When producing 704% 
N, and 30% Hy, the above figures are 385 cu.ft. of 
ammonia and 640 cu.ft. of air. 

This atmosphere is very stable when heated 
by itself in a furnace, there being no constituents 
which will interact to produce water vapor and 
thus raise the dew point. Its “carbon potential” 
in fact, to avoid noticeable decarburi 
zation of steel the dew point must be considerably 
below —40° F. 
blade stock, 
ferrous alloys, this pure atmosphere when de- 
hydrated to very low dew point will effectively 
preserve the surface during heat treatment. In 
large furnaces which contain considerable ton- 
nages of steel under heat, appreciable quantities 
of CO and other gases are usually evolved from 
the steel; the resulting contamination tends to 
minimize the importance of an initial high purity, 
unless very high flow rates are maintained. 

An alternate method of producing this atmos- 
phere, but with a much lower maximum hydro- 
gen, is to dissociate 


is zero 


For specialties such as razor- 
stainless steels and certain non 


ammonia in conventional 


Donald Beggs 


Graduated as Electrical Engineer from Purdue 





fashion, incompletely burn the dissociated am- 
monia with air in a simple combustion chamber, 
and then dehydrate to final dew point. This 
procedure is being followed in some plants where 
dissociated ammonia is available for other proc 
esses and which also require a high-nitrogen gas. 


N.-H, From Byproduct Nitrogen 


Where byproduct nitrogen of relatively low 
purity is available from an oxygen plant (or even 
nitrogen of higher purity if economics are in a 
reasonable bracket ) a N.-H, atmosphere is being 
commercially produced by reacting the residual 
oxygen with hydrogen gas. An example is in a 
steel mill located alongside an oxygen plant; the 
atmosphere is used for annealing tin-plate stock. 
When nitrogen has oxygen as the only active 
impurity, the analysis and characteristics of the 
atmosphere produced from it are the same as 
have just been described, except that hydrogen 
is generally at a lower maximum value. 

In preparation, the nitrogen is generally ad- 
mixed with dissociated ammonia and passed over 
a catalyst which promotes the combination of 
oxygen with hydrogen at room temperature. Sub- 
sequently the gas is dehydrated to final dew 
point. The simplified flow sheet is shown in Fig. 7 

If the oxygen in the original nitrogen varies 


over a considerable range, it is necessary to 


guard against free oxygen in the prepared atmos 
phere and against overheating the 

This type of catalytic reaction is widely used 
in laboratories where cylinder nitrogen is mixed 
with cylinder hydrogen and the residual oxygen 
usually present in both gases reacted to moisture. 
With subsequent dehydration, 


catalyst. 


a high-purity 
N.-H. atmosphere, trom, sav, 99.5% N. to 99.54 
H. can be produced, S 


Don Beggs has been 


with Surface Combustion Corp. for nearly 20 years. Now assistant 
clirecton ol research, he has had al hand rh oreeaney process developments 
ranging from high-nitrogen atmospheres and their utilization (about 
which he contributes to the Industrial Heating Equipment Association's 
panel) to concentration of taconite, the low-grade iron ore (for which 
he received an award trom the University of Minnesota). 
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Dissociated Ammonia 


By M. ROBERT OGLE* 





A mixture of three parts hydrogen and one part nitrogen, 

dry — containing about 0.005% moisture by volume 

— is readily made in an inexpensive catalytic dissociator 

for liquid ammonia, and is useful for bright heat treatment of stainless 
and high-nickel alloys, for reducing oxides or decarburizing, 

or for a carrier gas for special purposes. 


= 1ATED ammonia in the last 20 years 


has become one of our widely used furnace 
atmospheres. As the name implies, it results from 
the cracking of ammonia into its constituent 
elements, and is a mixture of three parts of 
hydrogen and one part of nitrogen by volume. 

Since anhydrous ammonia is made by the 
synthesis of hydrogen and nitrogen at high pres- 
sure according to the reaction 

3H, + N2 > 2NH;, (gas) + 21.9 kg-calories 
the ammonia dissociator merely takes advantage 
of the fact that the reaction is reversible. Thus, 
two volumes of hot ammonia gas dissociates in 
the presence of a suitable catalyst into three 
volumes of hydrogen and one volume of nitrogen, 
with maximum water equivalent to a dew point 
of —50 to —60° F. (0.005% by volume ).t 

Dissociated ainmonia, by virtue of its 75% H, 
and water-free analysis, is highly reducing and 
was at first an economical substitute for relative ‘ly 
costly hydroge n. The only contaminant is a small 
trace of undissociated ammonia which is of no 
consequence in the majority of applications. For 
the relatively few instances where the residual 
ammonia might be a problem, it is readily re 
moved by passing the gas through an appropriate 
adsorber, or (if moisture can be tolerated) a 
simple water scrubber. 

Uses — Dissociated ammonia is widely used 
in the following applications: 

1. Heat treatment of stainless steels (bright 


annealing, Dissociated 


hardening or brazing). 
ammonia and pure dry hydrogen are two atmos 
pheres which will consistently produce a truly 
bright surface when annealing austenitic and 
ferritic types of stainless steels. 

2. Bright annealing of nickel alloys, copper and 


iron-silicon steels for electrical apparatus and 


transformers so as to obtain maximum electrical 
properties, 
3. Bright copper brazing or silver brazing. 
4. Sintering of powder metal compacts — par- 
ticularly effective for brass, and excellent for iron 
and bronze. 

Reduction annealing in production of iron 
powders and reduction of nickel and tungsten 
ve 

Atomic hydrogen welding of medium and 
~ carbon steels and 18-8 types of stainless. 

7. Controlling the formation of white layer in 
nitriding 

8. Degasification of various metal parts for 
electronic tubes. 

9. As a source of hydrogen for the 
hydride process of descaling. 


sodium 


10. As a source of hydrogen to remove oxygen 
from prepared atmospheres and to produce a 
reducing atmosphere free of carbonaceous con- 
stituents. A mixture of 10% hydrogen and 90% 
nitrogen has been widely applied in bright an 
nealing and continuous galvanizing of steel strip 
This has been discussed in some detail by Donald 
Beggs in the paper just preceding this one. 

Dissociated ammonia, due to its high hydrogen 
content, is highly combustible, and adequate 
precautions as recommended by manufacturers 
of equipment should be maint: 1ined at all times. 
(See also the data sheet on p. 112-B.) 

Cost of dissociated ammonia depends largely 


on the cost of the liquid anhydrous ammonia 


*Sales Engineer, Drever Co., Philadelphia 


tin the discussion it was emphasized that very 
dry gas is obtainable in this way without use of 
costly drying equipment — a matter of special inter 
est to the user of relatively small amounts of pre pared 
atmospheres 
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from which it is prepared 

Ammonia is availabl 
generally in cylinders con 
taining 150 Ib. of vas cost 
ing approximately 15s « 
per Ib. delivered, and in 
tank car lots of 52,000 Ib 
costing approximately 5 « 
per lb. delivered. In a num 
ber of areas it is also deliy 
ered by tank truck (3000 to 
1000 Ib.) at approximately 
12 ¢. per Ib. 

The cylinders are return 
able, but otherwise the user 
must provide his own 
storage facilities 


One pound of ammonia 


at 70°F, and one atmosphere pressure occupies 


approximately 22.5) cu.ft. 


doubles upon dissociation 


(NH, ) produces about 45 cu.ft. of mixed hydro 
yen and nitrogen. Approximately 22.2 Ib. of 
anhydrous ammonia, therefore, is required to 


produce LOOO) cu.ft. of 


(measured at standard conditions of tempera 


ture and pressure ), 


dissociated ammonia 





+ 











O — 
1,0 12 4 


| 
1,6 1.8 


Ratio, Airto Dissociated Ammonia 


Fig. | — Hydrogen in Dissociated Ammo 
nia Burned With Varying Amounts of Air 


Since the volum 


1 Ib. of ammonia 








and $1.1] 
the delivered price. Elec 


depending on 


tric energy for heating is 
the other direct cost (al 
though some gas-fired am 
monia  dissociators have 
been built 
I7 kw-hr. is required to 
produce 1000 cu.ft. of dis 


sociated ammonia. This in 


An average of 


chides radiation losses 
Using 1 c. per kw-hr. as an 
average cost, 17 ¢. must be 
added to the figures given 
above. Thus the total direct 
cost to produce 1000 cu.ft 
of dissociated ammonia is 


$4.28 for evlinder ammonia 


$2.83 for tank truck, and $1.28 for tank car. 


Comparing the above with the cost of hydro- 


gen, which averages $8 to $12 per 1000 cu.ft. in 
most localities, the economics of dissociated am- 
monia are readily apparent. If, on the average 
50 cu.ft. per hr. of atmosphere or more is con- 
sumed, the installation of an ammonia dissociator 


should be economical. It would also eliminate 


the handling of many hydrogen cylinders; one 


The costs of ammonia to produce 1000 cu.ft. of 
herefore, $4.11, $2.66 


dissociated ammonia are, t 
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Diagram of Typical Sys 
tem for Dissociated Ammonia Atmospher 
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Fig. 3 — Dissociator Unit and Control Board 
150-lb. cylinder of anhydrous ammonia represents 
approximately 7750 cu.ft. of dissociated ammonia 
ind a like quantity of hydrogen would be con- 
tained in 39 heavy cylinders, all of which must 
be transported, handled, connected, discon- 
nected and returned. 

If atmosphere requirements are as much as 
500 cu.ft. per hr. continuously (roughly 1,500,000 


cu.ft. per year), the cost of installing facilities 


for handling tank car quantities can be justified 
Mr. Beggs has also described (p. 94) the 


useful method of producing nitrogen gas, free of 
carbon-bearing contaminents, namely, by burn 
ing dissociated ammonia with air in a conven 
tional exothermic type generator. (The resultant 
atmosphere costs more per cu.ft. than similar 
atmospheres produced by other methods, but in 
small installations this is offset by the low in 
vestment in equipment.) Theoretically pertect 
combustion to zero hydrogen requires 1.78 
volumes of air to 1 of dissociated ammonia. By 
varying this ratio the hydrogen content can be 
controlled at will from approximately 24% at 
the upper limit to 0.57% at the lower limit, as 
shown by Fig. 1. 

Equipment — A few words are now in order 
concerning the ammonia dissociator itself. It is 
a relatively simple piece of equipment. The basic 
flow diagram is shown in Fig. 2. The unit itself 
is very compact ( Fig. 3). 


It is general practice to draw liquid ammonia 


from the supply into the vaporize 
From there the gas at high pressure is 
reduced to less than 20 psi. (gage) 
thence through the catalyst chamber 
This consists of a vessel made of heat 
resisting alloy containing a suitable 
catalyst, located in a refractory-lined 
furnace. It usually receives its heat by 
radiation from ribbon resistors mount 
ed on the walls. The temperature is 
normally controlled between 1650 and 
750” F. 

The hot dissociated ammonia leaves 
the catalyst chamber and __ passes 
through the heat exchanger, where its 
heat vaporizes the liquid ammonia 
then through a flowmeter into distri 
bution lines to the furnace or operat 
ing equipment. 

\ panel board holds pyrometer for 
controlling temperature, — pressure 

gages and flowmeter 
Variations of the basic system out 
lined above include additional control 
features such as protection agamst over and 
under temperatures, low-pressure alarm, supple 
mentary heating for the vaporizer and pressure 
relief valves 

The modern ammonia dissociator is quite dif 
ferent in appearance and operation from the first 
units developed during the mid-1930's. Con 
tinuous research and engineering development 
by furnace manufacturers have given us a fully 
automatic, trouble-free generator, producing one 


of the most versatile furnace atmospheres i) 


M. Robert Ogle 


A Virginian by birth, but a Philadelphian by 
education and vocation, Robert Ogle has 
been with the Drever Co. since 1944 — first 
draftsman, then design engineer, then 
application engineer and now sales engineer 

for the most part specializing in con 
trolled atmosphe res for heat treating 
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Atmosphere Analysis and Control 








By WAYNE 1 


New equipment is now available for automatic and 


BESSELMAN* 


continuous analysis of furnace atmospheres, notably absorption of 
infrared radiation by CO., CO, CH, and NH, (separately), 
the magnetic oxygen analyzer, and the use of 


thermal conductivity for hydrogen. 


Siw E THE composition of prepared atmos- 
pheres should be with 


instantaneous 


known precision, a 
record of | this 
knowledge is most important if the equipment 
is to produce a high-quality metallurgical product 
with economy and safety. 


continuous and 


Invention of new gas 
analysis equipment by instrument manufacturers 
in recent years now enables this to be done 

For example, infrared gas analyzers can di 
CO 
and CH, with accuracy pre ‘viously unobtainable. 


rectly measure and continuously record ( 10. 


funda 
mentals: (a) Each gas compound absorbs certain 
wave lengths of infrared radiation and no other 
and (b) the amount of radiation absorbed is pro 


The infrared principle embraces two 


portional to concentration of the gas compound. 

With infrared equipment we can have full 
instrument ranges of 0 to 0.08% for CO.; 
0 to 0.2% for CO and 0 to 0.1% for CH,. The seale 
ranges normally used would be greater than this 


but these minimum values serve to emphasize 


scale 


the superiority to other forms of gas analysis. 
The analyzer is another 

recent development with full range from 0 to 1.04 

or greater as desired. It uses the 


magnetic oxygen 
paramagnetic 
that is, its ability to be 
field —and is accurate 
of 0.019% 


property of oxygen 
drawn with a magnetic 
to + 0.05% and a 
range is Oto 1%. 


sensitivity when the 


*Leeds & Northrup Co., Philadel 
phia. The author is indebted to R. 
L,, Davis If and C. Mariani, Jr., for 
assistance in obtaining the data. 
At the panel discussion at the 
National Metal Congress, held by 
the Industrial Heating Equipment 
Assoc., Mr. Besselman also made 
some very pertinent remarks about 
safety. These are contained in the 
Data Sheet, p. 112-B, in such shape 


said that the 


oven gas, 
“We do, in all 


lean mixtures, 


that they can be posted near sensi- Hy in 
tive equipment, 


several 
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tIn discussion, 
assistant fuel engineer at Sparrows 
Point plant of Bethlehem Steel Co 
exothermic 
pheres are manufactured at Spar- 
rows Point from sulphur-free coke 
and include both rich and 
lean mixtures of fuel gas 
instances, 
CO: from the combusted gas from 
and convert CO to” in 
applications, 
making an atmosphere free from all 


Exothermic and Prepared Nitrogen Atmos- 
pheres — When a generator has accurate CO and 
CO, analyzers, rapid and precise adjustments can 
be made. 


The continuous record insures that the 
constancy of output can be maintained either 
manually or automatically. Figure 1 
the conventional 


thermic generator with various carburetor set 


illustrates 


records obtained on a exo 


tings (air-gas ratios as shown). Normally one o1 
the other quantity would probably be measured 

that component which was more important to 
the process. Note that the pointer is quite stable 
at each setting; in such cases automatic control 
would probably be unnecessary. 

Analyzers such as these are particularly useful 
where the supply gas is variable, as might be true 
in a steel plant.t As a matter of fact, the devia- 
tions of the lines toward the top of each chart 
the lL were 
probably due to a change in gas supply, since it 
from 5 to 7 P.M., at the peak of 
domestic cooking. (The record was extremely 
stable the rest of the night.) Deviations of 
this type show the need for continuous recording 


where ratio of air to gas was 6.4: 


occurred 
for 


and possibly for some alarm or automatic con 
trol, depending on the quality requirements of 
the particular application. 

Where the exothermic 
and H.O to provide a 


gas is purified of CO, 
high-nitrogen gas (with 


H. L. Halstead, carbonaceous gases. 
range from + 50° F. 
refrigeration of the gas stream) to 

10° F. (produced by a combina 
tion of refrigeration 


tion). 


Dew points 
(produced by 


atmos 
and desicca 
1 all instances percentages 
of either hydrogen, 
and air. on 
remove 


carbon dioxide 
continuously — re 
corded, In some operations, two ol 
more guses are recorded 
their concentration is 
maintained constant by 
automatic control.” 


oxygen are 


of these 
others, 


thus means of 






























Fig. 1 — Simultaneous Rec- 
ords of CO, (Left) and CO 
(Right) in Exothermic Gas 
Made From 700-Btu. Fuel 
Gas. Air-Gas ratios were ar- 
bitrarily changed at intervals 
as follows (from the bottom 
up): 3.7 to 1, 4.4 to 1, 5.1 to 
1, and 6.4 to 1. Variation in 
record toward top of chart 
represents variations in pres- 
sure, volume or composition 
of fuel gas during peak hours 


a controlled amount of CO and Hz.) a CO, 
analyzer will insure that CO, is completely 
removed. The purification unit* is normally 
designed for a certain rated throughput, and any 
overloading will mean CO, in the gas and conse 
quent trouble in the furnace operation. It is 
frequently stated that the output gas will con 
tain from 0.1 to 0.2% CO., but actually the 
residual is more on the order of 0.05% maximum 
However, any irregularity in the flow of amine 
solution to the absorption tower, or in the gas 
throughput will increase the CO, and cause 
excessive decarburization in the heat treating 
furnace. 

Figure 2 at left demonstrates the effect of 
excess throughput, and indicates quite clearly 
that a small overload on a generator will produce 
an active rather than an inactive gas. The effect 


of change in absorbent flow at rated gas input 
is also shown in Fig. 2 at right. Obviously 
flow of reagent must be 


correct. A constant 


*An amine or MEA scrubber, as described by Mi 


Beggs on Pp 95 


recording instrument on service such as this per 
mits generators to be operated at their maximum 
throughput without fear of a CO, content dan 
gerous to the metallurgical product. It likewise 
serves as a 24-hr. policeman on the operation of 
the entire equipment, including pumps, flows 
concentration and cooling 

For many applications the purified exothermic 
gas (CO. and H.O removed) is used with vary 
ing amounts of H. and CO. Hydrogen content 
may then be measured with thermal conductivity 
apparatus, since the CO, is removed to such a 
low value that it does not interfere. Simultaneous 
measurement of H. and CO at various air-gas 
ratios is shown in Fig. 3. A similar measurement 
could be made with a combustibles meter, but 
it would not separate the two components. These 
measurements are also of Importance from the 
safety standpoint when the gases are used 
L100° FF. for 
bright drawing or tempering. The analyzer would 


in the range between 400° and 


then aid the operator to use the maximum 


amount of CO or H. to maintain the gas on the 


Fig. 2—CO, “Speedomanr 

Charts Showing at Left Hou 
CO. Content of Exothermic 
Gas Increases as Generator 
Throughput Is Increased 7% 
Above Rating, 10%: 14%, 21% 
and 28% VW right is record 
showing effect of deficient 
flow of COs absorber (MEA 
or amine 100%, 78%, 70% 
and 82% of correct amount 
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reducing side, and still keep it nonexplosive.* 

For many annealing jobs in a very lean nitro- 
gen atmosphere, traces of oxygen may be present 
and would oxidize the product. 

Since the generated gas is produced primarily 
by combustion, the burner characteristic is most 
important. If air and gas are not intimately mixed 
there is always the possibility of incomplete com 
bustion. Small amounts of CO and H. do not nec 
essarily indicate that the combustion is complete 
and to be certain, a magnetic oxygen analyzer is 
suggested. It is rapid, accurate and is sensitive to 
1% of full-scale range. Figure 4 shows such a 
record at various air-gas ratios for 700-Btu. gas. 

This analyzer could also be used to measure 
the furnace gases, to spot leaks in the furnace or 
its seals. However, it cannot be used for atmos 
pheres which are highly reducing or carburizing, 
because of interferences from high percentages 
of H., CO and CH, 

The only remaining units on exothermic gen- 
erators which should be checked for performance 
are the refrigerator and drying units. The drying 
unit can be monitored by dew-point apparatus 
of the indicating or recording type; the refrig 


erator by an indicating thermometer. 
Output of these 
generators has long been gaged by the old 


Endothermic Atmospheres 


hit) 











Fig. 3— Parallel Graphs 
Showing Influence of Air-Gas 
Ratio on Hydrogen Content 
(Left) and Carbon Monoxide 
Content in Exothermic Gas 
Ratio varies by steps, bottom 
to top, as follows: 6.4, 6.0 
5.8, 5.5, 5.2, 4.7, 4.3 and 3.8 

















fashioned Orsat equipment. More recently the 
dew point has been used. (See Mr. Koebel’s 
paper on p. 110 and Mr. Cullen's on p. 114.) If 
the CO, H, and N» contents are in equilibrium 
the quality can be determined by measuring 


Wayne L. Besselman 


Wayne Besselman (graduate of Holy Cross 
College with post-graduate work at Massa 
chusetts Institute of Technology and Temp 
University) has been with Leeds & Northrup 
Co. nearly 20 years. In that time he has 
invented several devices for controlling gas 
atmospheres. He is now in charge of 
development and production engineering 

on heat treating furnaces 






*Warren L. Grant of the plant duced atmosphere. “We use a rich — stress-and-draw operations is below 


engineering department of the pro-  air-gas ratio, resulting in lower CO, 


1% for safety and 0.1% for quality 


peller division of Curtiss-Wright from the generator, and operate the The oxygen analyzer permits the 
(Caldwell, N. J.) commented that producer at only 80 to 90% of its use of a flammable exothermic at 


the infrared CO, analyzer has been rated capacity. We can then con 


mosphere for both purging, prior 


a valuable aid for monitoring a tinually produce an atmosphere to loading the retort in the furnace 


‘CO. -free” atmosphere bone dry with 0.00 to 0.024 CO, as mea 


( TO" ( 
11% He and 8% CO. This controls (range 0 to 14) 
the concentration, reactivation, and 


tor stripping the CO. from the pro 
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dew point), containing sured by the infrared CO, analyzer work is produced 


“We also use the magnetic oxy 
flow rate of the MEA solution used = gen analyzer to insure that the oxy- 


and operating wherein clean bright 
Vherefore, the 
need for changing generator ratios 
or using two sources of atmosphere 


as would otherwise be necessary 


gen content of purged retorts in for safety) is eliminated.” 







































Fig. 4 


Kxothermic 


Continuously 


Atmosphere 


6.53, 6.60, 


either HO, CO. or CH,. This means that in ad 
dition to the use of dew point as a control, we can 
use infrared analyzers to measure and control 
accurately either CO, or CH,. This provides a 


direct and continuous measurement with rapid 


response and high sensitivity. 

Figure 5 shows charts measuring CO, and CH, 
in the output of a conventional endothermic 
generator. In this case the CO, was placed under 
full automatic control at 0.34% by operating a 
valve in the air supply line, and the right-hand 
record shows quite well the sensitivity and 
response. The rapid departures from the set point 
represent varying demands for gas as the furnace 
pressures changed when the doors were opened 
for each push of the work. They also show an 
inadequate air-gas ratio controller. Some of the 
“hash” can also be attributed to minor change; 
in the gas composition which resulted from the 
on-off control of catalyst temperature. The CH, 
record at left of Fig. 5 is stable 


primarily because instrument range was greater 


more 


Such analyzers open a wide range of possi 


Fig. 5— At Right Is Record 
of CO. Analyzer Governing 
Controller for Endothermic 
Set point is 0.3% 
CO.. Air-gas ratio about 2.3 
Thermal power of fuel gas 
S00 Btu. Left is simultaneous 
record of CH, taken in the 


same 


Cenerator 


pre pared atmosphe re 


Oxygen 
Cas Ve assure d 
hy Magnetic 
Veans, as It Varies With Va 
rious Air-Gas Ratios Entering 
Generator, Re 
spective ly, 6.4 
6.75, 6SS and 
7.63 (From Bottom to Top 


Analysis of bilities to those interested in 
metallurgical research involving 
atmospheres or generators. For 
example, one can continuously 
record the CO:CO, ratio or the 
6.42. 6.45 H.:CH, ratio and, in combina 
tion with a dew-point analyzer 
the H,:H,0 ratio. Analyzers with 
multiple point recorders can also 
monitor several generators at the 
same time. 
Dissociated Ammonia — Con 
trol of ammonia dissociators is 
usually no major problem. Dis 
sociation is normally complete 
(or better than 99%) and if the 
residual ammonia is undesirable it can be re 
moved by activated alumina. If necessary or 
desirable, the infrared analyzer can continuously 
record the undissociated NH,. The full scale 
range can be as low as 0 to 1%, which would 
provide a high degree of accuracy and read 
ability. This means that on critical applications 
where continuous knowledge of the output. is 
essential, and where no trace of nitriding can be 
permitted, we now have equipment which will 
continuously check the over-all performance 
These new tools therefore make available to 
industry full means of determining accurately 
the presence of all gases continuously and 
simultaneously They can be used by the equip 
ment manufacturer to study the performance of 
generators and thereby improve the product 
They should be used by production men to insure 
that the generators are operating at maximum 
efficiency and capacity. They will reduce to a 
minimum the mysteries and vagaries of heat 
treating operations and help to eliminate rejects 


from oxidation or decarburization rs] 


baal 
6 B 10 12 4 8IB 20 
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Round Table on 
Atmosphere Applications 


The first of the panel discussions held by the Industrial Heating 


Equipment Assoc. at the A.S.M.’s annual convention and metal exposition 


considered the several types of industrial atmospheres now used by 


the metals industry. The papers to follow, p. 106 to 123, 


represent the second panel discussion of “Atmosphere Applications”. 


While the subject is large enough for a sizable book, the abbreviated 


summary of principal points will undoubtedly serve as a refresher for the 


more expert metals engineers, and as a source of new ideas 


for those whose view is not so broad. 


Elements of Gas Carburizing 





By WALTER HOLCROFT* 


Modern gas carburizing requires a tight furnace, including proper entrance 
and exit locks, an adequate flow of atmosphere of correct composition, 
which can be approximately predicted, and time and temperature cycle 
proper for the desired surface carbon and hardenable depth. 


‘ 

re CARBURIZING, as the name implies, is 
a process in which steel is heated above the 
critical point in an enveloping atmosphere of 
such nature as to add carbon to the surface. 
Once the surface carbon has been built up, 
diffusion takes place as a function of time to 
give the case depth required. During this time 
the surface carbon content must be continuously 
replenished. 

While our present methods of gas carburizing 
cover a span of only 20 years, the basic idea can 
be traced back to at least the 1880's in the patent 
literature. Many types of equipment were sold 


* Executive Vice-President, Holcroft & Co., Detroit 
tSee Editor's footnote opposite 
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in the United States from the early 1900's on 
Continuous gas carburizing furnaces were in 
operaion in 1931.4 

Three principal reasons account for our modern 
version of gas carburizing: 

First, alloy foundries have been able to pro 
duce large, sound muffle sections which could be 
welded into a continuous tunnel through which 
the work could be moved. 

Second, furnace engineers were able to take 
this material and design mechanisms to move 
steel parts through the tunnel so that each re 
ceives substantially the same treatment as to time 
at heat and type of atmosphere. 

Third, physical metallurgists have acquired 

















better knowledge of equilibria values of various 
carbonaceous gases 

\s is well known, only a small percentage of 
the gas carburizing today is done in muffle fur 
naces. Most of it is either electrically heated 
or gas fired in radiant tubes. The two basic re 
quirements in a gas carburizing furnace are as 
follows: 

First we need a gas-tight hot chamber (gen- 
erally of welded radiantly 
heated). Entrance and exit vestibules are gen- 
erally used with double doors so the air may be 
purged from the vestibule before stock enters on 


leaves the furnace proper. Entering and discharge 


structural — steel 


tunnels may be used with consequent increased 
requirement of prepared gas. 


Second is the necessity for a prepared gas to 
envelop the work in the furnace in sufficient 
volume to create a slight furnace pressure and 
also to purge the vestibules. This amount will 
usually be adequate for the carburizing action 
with addition of hydrocarbon. 


It is probably in the use of prepared gas and 
in the understanding of its function that the 
greatest advance in gas carburizing has been 
made, This matter has already been touched 
upon by the authors of papers in the first group 

notably by Mr. Hotchkiss at the very beginning 
(p. 83) concept of 
equilibrium in a reversible reaction; that is to say 
the extent to which the reaction progresses de 


who have shown the 


pends upon temperature and pressure. 

A simple explanation might be given as a 
strong bottle containing carbon monoxide, carbon 
dioxide and carbon. We would heat this bottle 
and find, as the temperature increased, that the 
amount of carbon monoxide would increase and 
the amount of carbon dioxide and carbon would 
decrease. As the temperature was lowered the 


reverse would be true. If this heating were done 


Epiror’s Note — The _histori- 
cal development of accurate know!]- 
edge about cementation or case 
hardening is described at consid- 
erable length in Giolitti’s “Cemen- 
tation of Iron and Steel”, whose 
American translation was published 


inward 


presented to the Academy of 
Sciences of Paris in 1720 the results 
of his patient investigations of case 
hardening of wrought iron by heat 
ing it in solid “cements” — a process 
then used in France and which he 
rightly assumed to be the first 


stage of the conversion of bar iron 


proven by 


into blister steel as practiced in 
Germany since 1600 or earlier. He 
showed that the process involved 
the gradual diffusion of something 
from the 
something was proved to be carbon 
by the Swedish chemists Bergman 
in 1915. It appears that Réaumur and Scheele about 
century or so. it owas 
assumed that this carbon entered 
the steel through pomits of contact itom on the hot irons 
solid to solid, although it was amply to 
rary 
in 1861) that gaseous compounds *hor 

supposedly cyanogen, CN expr steel the 
dited the action enomously. Giolitti 


step by step and a considerable time allowed at 
every temperature step, definite percentages of 
each constituent could be « \pe ted 

Equilibrium values have been accurately de 
termined by the physical chemists so we are 
able to predict whether a given enveloping gas 
will tend to add or remove carbon from a hot 
steel. It should always be remembered that it is 
the analvsis of the gas in the furnace that is im 


portant in determining carburizing potential 
Computing a Gas Analysis 

In the gases with which we work in carbu 
rizing, two principal reactions need to be con 
sidered, First is: 

2 parts CO <5 1 part CO, plus | part carbon 


(CO)? + (COs). 
varying with temperature, where (CO)? is the 


the equilibrium constant, Ky 


partial pressure (proportionate amount of CO in 

the gas mixture) squared, and (CO,) is the pro 

portionate amount of CO, for equilibrium 
The second reaction is: 


carbon plus HL,O«<CO plus H, 


(CO) * (He) 
varving with temperature 


the equilibrium constant. K, 
(H.O) 
The equilibrium constants for these two reac 

tions increase as the temperature increases. For 

example, approximate values of Ky, based on 
carbon content of saturated austenite*, are 

1300° F l 1600 20 

1400 3 1650 32 

1450 5 1700 46 

1500 1750 68 
1550 I 1800 9S 
As an example let us figure the percentage of 

CO. allowable in a CO:CO. mixture when treat 

ing a 0.60% carbon steel at 1650° F. From the 

table above we find K, for saturated austenite at 


1650° is 32. From the familiar iron-carbon 


himself may be regarded as the 
father of modern carburizing prin 
tice since he proved by rigorous 
experiments in 1905 to 1907 that 
surface This intimate contact of gaseous carbon 
compounds with a hot iron surface 
is a prerequisite to case hardening 
775. For a 


at measurable speeds Phis is con 


usually mercially possible when the carbon 


currie! deposit carbon itonne db 
hace. there 


clifkvase inward to vel run 


(notably Caron of lower carbon concentration 


lower nrhace ( ubon itt 
equilibriun constant 
lowered in a str tight line relation 
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equilibrium diagram (Metal Progress Lava 
Sheet No. 38). saturated in 
plain carbon steel at 1650° F. at 1.2% carbon 
Because the 0.60% carbon steel is exactly 
SU 


cael, 


austenite is 


half the saturated austenite value of 1 
the K, value we use is half of 32 or 16. 


bon 


Suppose now by gas analysis or CO indi- 


eo LOr 


cator we find that the enveloping gas con- 
tains 20% CO; we can then find the allow- 
able CO, for equilibrium with the 0.60% 
carbon steel surface (neither carburizing 
nor decarburizing ) by substituting known 
values: . 


° 


(CO)? 
CO. CO. 
whence 16 * CO. — 0.04 
CO. 0.0025 or 0.25%. 
While such a gas (20% CO, 0.25% COnz, 
balance an inert gas like nitrogen) will be 
neutral to 0.607 C steel at 1650° F., 


carburize at lower temperatures and de- 


(0.20 )* 
16 


it would 


carburize at higher. 

It is well known to the heat treating fra- 
ternity that the second reaction given above 
involving water vapor has an important effect 
on carburization and Messrs. Koebel and Cullen 
will discuss the application of dew-point meas- 
urement and control, pp. LLO and 114. 

The most commonly used carburizing tempera- 
ture is 1700° F. 


used for very light case depths or for specific 


( Lower temperatures may be 


core properties.) At 1700 the carburizing “poten- 
' that is 
to say, the very small amount of carbon that will! 


tial” of carbon monoxide is very slight 


be available from the decomposition of carbon 
monoxide is all that can be counted on as “useful” 
carbon before the carbon dioxide which is simul- 
taneously formed slows down the reaction by 


Fig. 1 — Relationship Between Time at 
Heat and Total Case Depth at 1700° F 
By “total case depth” is meant distance 


to core carbon — uncarburized _ steel 





— 


oe 
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Saturated Austenite,!,.3% C at 1700°F 


0.40 


Base Carbon 
+ 


+ 


0.20 F 


+ 


O N\ 


0,060 











O 0.020 0.040 


Case Depth, In. 


0,080 


»] 


Fig Theoretical Versus Actual Carbon-Depth Curves 
| — Theoretical straight line from saturated austenite 
at 1700° to base carbon (0.20% C) at 0.060 in. 2— Actual 
carbon-depth line for 0.060 in. at 1700° F. 3 — Theo 
retical straight line for 1.0% surface carbon. 4 — Actual 
carbon depth line with controlled surface carbon 


bringing the gas mixture into equilibrium. For 
that reason a hydrocarbon gas is added; this 
accounts for almost all the carburizing action 
The hydrocarbon may be either natural gas 
propane. If natural it 
analyze 85 to 90% with 


ethane and unsaturated hydrocarbons. 


or gas, will normally 


the balance 


All of 


methane 


these tend to break down at carburizing tempera- 


tures in the following order: (a) unsaturated 
hydrocarbons, (b) propane, (c) ethane, (d) meth- 
ane. All deposit carbon and liberate hydrogen 
the faster with increasing temperatures — and 
of course, all reactions have equilibrium con 
stants dependent on the hydrogen in the furnace 
atmosphere. 

The necessary amount of hydrocarbon varies 
in production essentially as follows: 


l. 


rized increases, the hydrocarbon addition must 


As the amount of surface area to be carbu 


be increased to supply more carbon. 
>] 


As the required surface carbon concentra 


tion decreases from saturated austenite, the 


amount of hydrocarbon must be decreased. 
Carburizing Rates and Case Depths 


It is a familiar fact that the rate of carburizing 
varies as the square root of the time. As shown 
in Fig. 1, we may expect a total case depth of 
0.025 in. in 1 hr. at 1700° F., but to get 0.050 in 
requires 4 hr. To double the depth, you square 
the time (other conditions being equal ). On the 
other hand, to get 0.005 in. would require only 

















2 to 3 min. This same square-root tunction means 
that the steel requires much more carbon in the 
early part of the process and that the hydro 
carbon requirements decrease with time 

If we had pertect conditions the percentage 
carbon versus case depth would plot a straight 
line, and after about 6 hr. at 1700° F. would run 
from saturated austenite at the surface to core 
carbon at 0.060 in. as shown by Curve No. | of 
Fig. 2.* Actually, as shown by Curve No. 2. we 
get a line which drops below the theoretical 
except at the ends, a result caused by an insuffi 
cient carburizing potential in the early part of the 
cycle — a matter which is of less significance as 
the depth of diffusion increases. There is prac 
tically nothing we can do about this, and as we 
continue to aim for less-than-saturated austenite 
at the surface, the above tendency is accentuated 
as can be seen by a comparison of Curves No. 3 
(theoretical) and No 

The reason all this is important is that we 
actually are interested in hardenable case depth 
but must figure the time required at heat to 


t (actual). 


carburize to core carbon at a considerably 


greater depth. Most metallurgists would read 
“hardenable case depth” to 0.40 to 0.50% carbon 
if we used 0.40 to 0.50% carbon steel 


the hardenable case depth and the total case 


Ot course 


depth would be the same, but as we ordinarily 
carburize low-carbon steel, it is necessary to make 
proper allowances in time 

This point is very important and is illustrated 
in Fig. 3. Curve 1 shows a carbon penetration 
curve which has 0.060 in. of hardenable case 
that is 


require 


metal with more than 0.45% C 
a 10.25-hr. evecle at 1700° F 


It would 


Curve 2, on 


Fig. 3 — Carbon-Depth Curves Showing That 
a “Total Case” of 0.060 in. May Be Acquired 
in 5.75 Hr., But a “Hardenable Case” (C 
above OA5%) of 0.060 in. Requires 10.25 


Hr. Same steel, temperature, atmosphere 
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W. HL. Holcroft 


Associated with Holeroft & Co., ever since 
graduation with a Bachelor of Science degre 
in Chemical Engineering in 1926, Mr 
Holeroft has been vice-president and technical 
director for the past 16 vears 
in &. he is also a member of 
S.A.F. and Army Ordnance 


Long active 
A.S.T.M., A.F.S 


Association 


the other hand, shows a carbon penetration curve 
for the same steel and furnace conditions where 
the total case (depth to core carbon ) 
0.060 in 


is the same 
5.75 hr. at 1700° F 
However, the hardenable case (depth to 0.45% ¢ 


for the second set of conditions is only 0.042 in 


It required only 


It can be seen from these curves how greatly 
the method of “reading” case affects the capacity 
of any carburizing furnace. This particular point 
has caused more controversy between purchaser 
and furnace builder than any other single thing 
in gas carburizing . 

This leads us rather naturally into the question 
of furnace capacity. We cant say that any par 
ticular furnace is good for X lb. per hr. of work 
without knowing the type of work type of case 
operating temperature, type of quen h and case 
depth. All furnaces, whether continuous or batch 
have so many square feet of effective hearth area 
Our first problem in determining furnace capac 
ity, then, becomes one of laying out the pieces 
to be gas carburized and determining how many 
preces we Can get in eac h square foot bearing ut 
mind the limitations of heating rate, gas circula 
tion and quenching equipment. Having deter 
mined the maximum practicable number of pieces 
per square foot, we can then go back to time 
requirements from case-depth curves and detes 


mine the capacity. e 


*kEprrons Novi 
by Flovd E. Harris in a notable series of articles in 
Metal Progress starting in March 1944 and ending 
int April 1945. See also his data sheets, No. 82 and 
$3 in the Metal Progress set 


| hie SC ¢ onditions were discussed 
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Equilibrium Relationships for 
Dew Point Control 











By NORBERT K. KOEBEL* 


While equilibrium relationships between constituents of prepared 


atmospheres are valuable for theoretical, research and developmental studies, 
heat treating operations in thoroughly reacted endothermic gas 
are much more adequately controlled by keeping the 


rn 

a Most valuable information for the 
heat treater operating controlled atmosphere 
processes is accurate, reliable data to show him 
how to adjust his furnace atmosphere to obtain 
specific results, such as carburizing or carbon 
restoration to a certain carbon content. or the 
hardening of constructional steel or toolsteels 
without surface change. The most frustrating and 
discouraging job a heat treater or metallurgist 
can tackle is the application of theoretical equi 
librium curves to a specific problem where quan 
titative and precision carbon control is demanded. 

It would be well, therefore, to inquire into the 
causes of this state of aflairs and what can be 
done about it. 

Mr. Hotchkiss in the very first paper in this 
series (p. 81) outlines very briefly the theoretical 
considerations, and others allude to equilibrium 
constants as determined in y studies. 
A more-or-less complete list of these chemical 


laboratory 


reactions that occur between the components ot 
a furnace atmosphere and the carbon, iron o1 
oxide in or on the steel is: 


Fe + H.O«, FeO + H. (1) 
Fe + CO. «<, FeO + CO (2) 
CO + H.0O«, CO, + H. (3) 
2CO «=; C + CO, (4) 

CH, «; C + 2H, (5) 

Fe,C + CO. <, 2CO + 3Fe (6) 


3Fe + CH, « > 2H T Fe,C (7) 
FesC + H.O«<; CO + He + 3Fe (8) 


* Director of Research, Lindberg Engineering Co., 
Chicago. 

{From Austin and Day, a more accurate presenta 
tion than the adoption of Becker's 1930 work shown 
in the upper left hand diagram on p. 85 in Mr. 
Hotchkiss’s paper. 
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dew point in the furnace steadily at a correct value. 


Faced with this large group, we might simplify 
matters somewhat by saying that reactions (1) and 
(2) determine whether the hot steel will scale. If 
the composition of the gas is correct for bright 
H.O:H,. 


CO.:CO ratios will always be low enough to 


hardening or carburizing, the and 
obtain bright steel parts after relatively fast cool 
ing or a quench, 

Reactions (3), (4) and (5) concern changes in 
the gaseous constituents of the atmosphere as the 
temperature varies, but since (4) and (5) also in- 
volve deposition or absorption of carbon, they are 
also of great importance to correct heat treat- 
ment. However, reactions (6), (7) and (8) are the 
ones usually drawing the most attention in any 
discussion of carburizing. 


Theoretical Equilibrium Curves 


The best treatment of the theory known to the 
present writer is the article by J. B. Austin and 
M. J. Day, “Chemical Equilibrium as a Guide in 
the Control of Furnace Atmospheres” in the con 
trolled atmospheres symposium held by the @ 
in 1942. Their equilibrium curves and physico- 
chemical calculations show the trend of the re- 
give 
which to base our choice. The word “fundamen- 


action and fundamental information on 
tal” should be underlined, because there seem 
to be too many people who are bemused by these 
calculations when facing a shop problem. 

For example, suppose we had a gas which we 
knew contained 20% CO and 0.10% COs. We could 
figure K for Fig. 1f by changing the percentages 
to mol fractions, dividing by 100 and substitut- 
ing in the equation 


P? for CO 
P for CC = 


(0.20)? 
0.001 


0.040 
~ 0.001 — 
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Fig. 1 — Relations Between CO:CO, 
Gas Atmosphere 


Content in 

, Temperature and Carbon Con 

tent in Steel for Equilibrium in the Reaction 
Fe,C + CO.—2?3Fe + 2CO 

According to Austin and Day's work in 1942 


Now, if this gas is in a furnace at 1700° F. it 
should be neutral (neither carburize nor decar- 
burize ) to a steel with about 1.15% C, 
by point 


as shown 
A. However, note what would happen 
if an error of 0.10% CO, was reported in the analy 
sis; it actually was 0.207. K then becomes 20 and 
point B on Fig. | shows the atmosphere really 
is neutral to a steel with about 0.60% C. 

An ordinary Orsat apparatus could not be used 
to give the metallurgist the required accuracy in 
his gas analysis. Either slow, tedious gravimetric 
analysis or an infrared analyzer (costing $5000 
or $6000) would be re quired if this method were 
used for carbon control. Even then, the results 
could not be depended upon, for, as Austin and 
Day say, “Unfortunately, existing data are far 
from satisfactory since they fail to agree among 
themselves; even worse, they fail to meet certain 
thermodynamic requirements.” 

Discussing Austin and Day’s paper, the pres 
ent writer compared some results from practical 
heat treating with the theoretical curves. Very 
accurate gas analyses were made from a furnace 
atmosphere containing 0.6% CO., 0.0% O., 33.3% 


CO, 1.9% H., 0.0% CH,, 0.15% H.O, and balance 


No. Actual results could not be fitted into the 
theoretical curves. Furthermore, they showed 
that the alloy content of the steel not only had 
an influence on the rate of reaction, but also on 
the direction in which the reaction went. | there 
fore concluded that the theoretical equilibrium 
curves had little practical value in predicting the 
action of controlled atmospheres on the common- 
ly used tool and alloy steels. (In this check, 
will be noted that the hydrogen was very an 
and the methane was zero, thus e liminating pos- 
sibilities of errors due to a complex system. ) 

As long as 19 years ago, I found that a dry 
mixture of 34% CO and 66% N» was not strongly 
carburizing as from equilibrium 
curves. In fact, the mixture very slightly decar- 
burized high-carbon steels and only slightly car- 
burized low-carbon steels. 


predicted 


A hydrocarbon must 
be present to supply the nascent carbon for car 
burizing — a matter now universally recognized 

In summarizing the situation and without de 
crying in the least the value of equilibrium data 
to scientific studies, they are of very doubtful 
utility to the shopman and practicing metallur 
gist because: 

1. Their accuracy is still doubtful for plain 
carbon steels and unquestionably unsuitable for 
alloy steels 

True equilibrium cannot exist within the 
gas flowing through a heat treating furnace — ex 
cept perhaps in tightly sealed retorts or bell 
covers, 

3. Gas analyses of sufficient 
be rapidly made. 


accuracy cannot 
Their use is indirect, involved, and beyond 
the comprehension of most shopmen. 


Control by Dew-Point Measurement 


Faced with these circumstances, the work 
ing metallurgist must use other means to control 
furnace 


operations, so Lindberg Engineering 


Co.’s_ research laboratory conducted a quite 
investigation which was reported in 
Metal Progress for February 1954. If the reader 
is intrigued by the following brief summary of 
our findings, he should consult the original pub 
lication. In our experiments, weighed and meas- 
ured disks of steel where heated in a toolroom 


furnace in known atmosphere 


extensive 


and temperature 
If there was no change in weight nor change in 
surface carbon as examined under the micro 
scope, then it was judged that the particular steel 
was in practical equilibrium with that particular 
atmosphere at that particular temperature. 
Results were correlated with dew-point read 
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Norbert K. Koebel 


Ohio State and Battelle graduate (M.S. in 
Norbert Koebel 
spent four years as metallurgist at Eastman 
Kodak Co.’s camera works. Since 1940 

he has been director of research for 


Metallurgical Engineering ) 


where much of his 
attention has been given to heat treatment 
in controlled atmosphere s 


Lindberg Engineering Co 


ings not only to achieve the objective stated 


above, but because relatively inexpensive indi 


cating instruments are available for so measuring 
small amounts of water vapor accurately. Such an 
instrument is portable, can be used by any shop 
man, and the measurement can be made in a 
few minutes. 

Further, the use of only one constituent, mois- 
ture, is justified because a definite, reproducible 
stoichiometric relationship exists between the con 
stituents (including H.O) of a completely re 
acted endothermic gas at all gas-air ratios. Fo 
example, for the dew points under 40° F. nor 
mally used on 0.60% to 1.50% C steels, the CO, is 
0.0% (by Orsat measuring devices) and the CH, 
Since the CO 
and CH, are extremely low, the carbon potential 
can then be varied by changing only the H.O. 


For more humid gas the CO 


runs nearly constant under 0.54 


may reach 0.5% for 
the high dew points and the CH, will approach 
0%. The CO and Hz. will likewise shift slightly, but 
this does not affect the accuracy of our laboratory 
results because the direct of the 
carbon potential at the various dew-point meas 
urements by the gain-in-weight method takes the 


measurement 


*In the discussion at the Indus 
trial Heating Equipment 
panel, R. H. Akers, metallurgical 
engineer, Chandler Products Corp.. He 
said that he had observed in pro 
duction equipment that the dew 
pome of the furnace atmosphere Is 
very often lower than that originally 
generated, This increase in carbon 


potential is clue 


Assoc. s carbons 
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available 
charged and from the oil quench 
frequently charges 
specifically for this added poten 
tial. The oi] quench exhauster is an 
excellent means of dropping the 
dew point in a very short time 


Prope carbon restoration is 


gas composition into consideration. “Equilib 
rium” curves and conditions for various steels, as 
determined in our work, are assembled on the 
opposite page 

In using these data, it is of utmost importance 
to take the dew point of the gas in the furnace 
chamber and not from the generator exit. The 
dew point will vary in the furnace, depending 
upon the temperature, due to the water-gas re 
action, (3) above, and also due to air infiltration. 
Still more important, the dew point from the 
furnace will immediately show a restricted flow 
of atmosphere, leaky furnace seals, or infiltration 
of moisture or air from the quench tank.* Any 
air leaking into the furnace or carried into the 
furnace with the charge will raise the dew point 
Likewise, opening and closing a door will in 
crease moisture even though the door is pro 
tected by a flame curtain. Sufficient atmosphere 
must flow through the furnace to return the dew 
point to the desired level before the work reaches 
temperature. 

Application of the curves on p. 113 for neutral 
hardening is quite obvious. All that is required is 
to adjust the endothermic generator and flow of 
atmosphere through the furnace so the dew-point 
temperature as read from the chart is maintained 
in the furnace chamber at the temperature at 
which the steel is to be hardend. A spread of 
+ 5° F. in the dew point will usually give perfect 
results, as determined by the hardness tester, A 
general rule to follow is that the higher the tem 
perature o1 the longer the soaking cycle, the 
closer the dew point should be controlled to that 
shown on the curves. 

The equilibrium curves are particularly useful 
in carbor correction. Aircraft specifications on 
bolts, for example, require that any millbark on 
the surface be corrected to the carbon content 
of the core. Decarburization is not removed in 
manufacturing bolts with rolled threads, and a 
low-carbon the thread lowers the 
fatigue properties. All that is required is to soak 
the bolts long enough at the hardening tempera- 


surface on 


ture with the dew point adjusted in the furnace as 
shown on the curve for the steel being treated 


(Continuation on p. 114, beyond the insert 


to the hvdro 


parent to the metallographer only 
from 


by the grain refinement due to the 
absorption of carbon, 

Finally, he that un 
equal depths and degrees of de 


oily work 


oily work observed 
carburization are no problem pro 
vided the furnace atmosphere is in 
equilibrium with the carbon con 
ap tent of the steel 











USS “T-1", A Nickel Alloy Steel, Helps Save Money 


Lips of Nickel Alloy Steel show 
11 times the life of the previous material 
used ... in Clamshell Bucket 


T-1 steel not only replaced a more expensive ma- 
terial here, but also outlasted it by 11 to 1. In this 
application, T-1 is still on the job after 11 months, 
handling open hearth sinter, whereas a wear resisting 
steel cracked and failed in 30 days under abrasion, 


impact and operating temperatures of 500 to 600°F. 


Unmatched Performance 
under heat and wear... 
in Blooming Mill Conveyor Chain 


Here’s a 40” blooming mill conveyor chain for 
lifting hot slabs at U. S. Steel’s Ohio Works. Various 
materials used for chain failed under the severest 
impact conditions imaginable, caused by falling or 
jammed hot slabs. Notice the good appearance of the 
present chain made from T-1 steel. This product has 
far outlasted all previously used materials. 

These applications in U. S. Steel’s Ohio Works show 
how T-1 steel can reduce your maintenance, operating 
and repair expenses under like conditions. Write for 


complete details. 


4 to 1 Better Service 
than carbon-manganese steel . . . in 
Skip Car Bottoms, Sides and Bail Plates 


On skip cars handling coke, ore and limestone, T-1 
steel bottoms, sides and bail plates are saving money. 
So far they have outlasted carbon-manganese steel 
4 to 1. This four-fold longer life means more use per 
dollar for T-1 steel even though its initial cost is about 


twice that of the steel it replaced. 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vor's. x. 
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Safe Handling of Atmosphere Furnaces 


(From “Protective Atmospheres”, by A. G. Hotchkiss and H. W. Webber, John Wiley & Sons, Inc. 


Conditions vary with equipment design; consequently: 


, 195 


Follow the Makers’ Instructions! 


The management should insure, by periodic check and adequate maintenance, that all safety 
equipment, interlocks, controls and valves are operating properly. 

The prime essential is that all operating and maintenance men clearly understand the 
hazards and can act warily and promptly whenever normal operations are interrupted. 


Principal points for the men to understand are: 


1. The difference between inert and combustible gas. 

2. Most prepared atmospheres contain more than 4° 
hydrogen or 12.5% carbon monoxide, the low limit for 
explosion in air. 

3. That any air-gas mixture with more than 1{% oxy- 
gen may ignite. 

1. That the minimum ignition temperature of hydro- 
gen or carbon monoxide is close to LLOO°F. 

5. Given a 300° safety margin, any furnace or part 
of it less than 1400°F. constitutes an explosion hazard. 

6. On the other hand, any common gas mixture can 
be put into a 1400° or hotter furnace with safety. 


7. To purge a furnace requires at least five times as 
much air or inert gas as the volume of the furnace itself. 

&. Before any repairs are made within a furnace. 
disconnect the gas lines, freshly purge the furnace. and 
blow air through the furnace continuously. 

9. That carbon monoxide is extremely toxic, and 
therefore unburned furnace or generated gases should 
not be exhausted into a room. 

10. If power or gas fails, shut down the furnace 
promptly. If valuable work in process must be protected, 
switch to reserve tank of protective gas, light gas cur- 
tains at all doors. 


Rules for Starting and Stopping Furnaces Containing Combustible Gas* 


By far the best way is to purge air out of the furnace on starting up, or to purge 
combustible atmosphere out of the furnace on shutting down with at least five volumes of 
inert gas (nitrogen or carbon dioxide) from an outside storage tank. This is especially 
desirable for low-temperature furnaces (operating below 1400° F.). If inert gas is un- 
available, proceed as instructed by the furnace builder; in general, as outlined below: 


Bell-Type Furnace 

To Start Up 

Place load on base 

Light pilots 

Start flow of gas and make sure that gas is burning 
freely at all inlets 

Lower retort over load into its sand or liquid seal 

Purge air out of retort with five volumes of gas 

Reduce gas flow to normal; continue for 20 min. 
before starting circulating fans 
To Purge (when retort is at 300°F. or cooler) 

Stop circulating fans 

Raise retort slowly 2 ft. above base 

Ignite gas under retort 
handled torch 

Turn off atmosphere gas 


immediately with long 


Low-Temperature Furnace 
(Cooler Than 1400°F.) 
Purge chamber with five volumes inert gas, before 
starting up or shutting down. Otherwise: 
To Start Up 
Bring furnace to temperature. Open doors 
Place portable pilot light (torch) at gas entrances 
inside the chamber 
Start flow of atmosphere gas 
When gas ignites, remove pilots 
Close doors almost completely 
Light permanent flame curtains at entrance and exit 
When gas coming from furnace ignites, furnace is 
ready for operation 
To Shut Down 
Keep furnace at heat; maintain flame curtains 
Slowly open entrance and exit doors wide 
Shut off atmosphere gas 
When furnace is clear of flame, it is purged 


Horizontal Batch and Continuous Furnace 
(No Cooling Chamber) 
To Start Up 

Heat furnace uniformly to 1400°F. 

Open entrance and exit doors slightly 

Light pilots at gas entrances inside the chamber 

Start flow of gas. 

When flame appears at both doors, heat treating op- 
erations can start. 
To Shut Down 

Do not allow 
1400°F. 

Open all doors 

Turn off atmosphere gas 

When furnace is clear of flame, it is purged 


any part of furnace to cool below 


Horizontal Batch and Continuous Furnace 
(With Cooling Chamber) 

To Start Up 

Close all doors 

Bring furnace to heat (hot chamber above 1400°F.) 

Close entrance, open doors fully between heating and 
cooling chambers, open exit slightly 

Light pilots or flame curtains at all doors 

Start flow of atmosphere gas into hot chambers only 

When gas burns at exit, furnace is ready. 
To Shut Down 

Keep furnace at heat (above 1400°F.) 

Open doors between heating and cooling chambers 

Make sure that flame curtains at entrance and exit 
doors burn 3 in. high above sills 

Open wide the entrance and exit doors 

Close all cocks on atmosphere gas entries 

When furnace is completely free of flame, it is purged 


_* For full details consult “Loss Prevention Bulletin 1470” by 
Factory Mutual Engineering Division, 184 High St., Boston 10. 
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Ludium DBL-3 


High Speed Steel 


Application of 
Special Heat Treatment 
Did the Trick: 











These DBL-3 punches (2% dia. by 1014" long) are used to draw 
and flatten hot or cold rolled stock .140” thick. With conventional 
heat treatment, their performance was 25% better than Material B 
and 50% better than Material C. But A-L Metallurgical Service recom- 
mended the additional heat treatment listed below, improving the 
performance of DBL-3 to 150% over B and 350% over Grade C! 


Carburize at 1950 1 5. Finish grind 


1. 

2. Oil Quench 6. Draw at 750°F to relieve grinding stress 

3. Draw at 1025 1 7. Nitride 72 hours at 950°F (case depth of 
i. Draw at 1025 °F again approx. .O15) 


° 
ea Ludlum DBL-3 holds a fine grain over a wide hardening range. With 
Write for its higher carbon and vanadium content, it also has better abrasion 
your copy of tithes resistance than other standard high speed tool steels. Our Metal- 
“CUTTING jh —_ lurgical Service is ready to help improve your production operations, 
too. Just call our nearest branch office, or write Allegheny Ludlum 
TOOL c Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 
MATERIALS” 


ast 





This »-Pa booklet analyzes a 
pee 5 | ro pom ony ane For comp lete MODERN Tooling, call 


speed, cast alloy and carbides. In 


cludes data on handling and treatment 
invaluable for production men Fy is 
ADDRESS DEPT. MP-59 e en U m = TOOL srt 
_— Since 1854 


weo e186 
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How 
Bausch & Lomb 
Baiphot Metallograph 


MAKES 
YOUR WORK 

EASIER 
= 















SAVES EFFORT 


You sit relaxed, with all vi- 
tal controls directly before 
you—focusing, objective 
change, stage revolution, mechanical stage ad- 
justments, and illumination selection controls, all 
within effortless reach. Just move your head and 
your vision shifts from the microscope to the 
Magna-Viewer projector screen. You're comfort- 
able, fatigue-free, for your best work. 


SAVES TIME 


No coarse focusing! No te- 
lar and monocular mi- dious refocusing when 
croscope bodies; (2) Group viewing, grain size Changing objectives! Cam- 
determinations and dirt counts with the exclusive 4tivated stage elevator in- 
stantly, accurately places de- 
sired objective in proper 
parfocal position. Your work 
proceeds without interrup- 
tion or delay. 


Shows detailed 
EASY-T0-SEE 
images ...3 ways! 

















Instantly, at the flick of 
a switch, the B&L Bal- 
phot Metallograph is 
ready for (1) Direct 
visual study, with in- 





terchangeable binocu- 





Magna-Viewer projector screen; or (3) Photomi- 
crography, with 5x7 camera (magnifications from 
25 X to 2000 X ). Complete facilities for compre- 
hensive examination ...at your fingertips! 








See for yourself, in an actual demonstration, how the 
B&L Balphot Metallograph makes your work easier! 


B AU S C H G LOM B WRITE for demonstration (no obligation, of course) and 


Catalog E-232. Bausch & Lomb Optical Co., 63835 St. 


ae i . Paul Street, Rochester 2, New York. 
SIN< 853 


Metallurgical Equipment 
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For example, if an $.A.E. 4140 steel were being 
heat treated and simultaneously carbon cor- 
rected, a hardening temperature of 1600° F. 
would be used, and the upper left figure on p. 113 
shows that an endothermic atmosphere with dew 
point in the furnace of 55° F. would be in equi- 
librium with this steel. If the bolts were soaked 
long enough at 1600° F., the carbon would be re- 
stored to 0.40% and there would be no danger of 
ever exceeding this amount. 


Rules for Using Dew-Point Curves 


In using the data on p. 113, the following rules 
must be kept in mind: 

First, they apply only to a completely reacted 
endothermic gas with analysis approximately 0.0 
to 0.5% COs, 0.0% Ov, 1.0% max. CH,, 20% CO, 
10% H,, and balance N.. (When cracking pro- 
pane instead of natural gas, the CO will be 
higher and the H, lower, but this will not result 
in any great discrepancy if the gas is completely 
reacted, as the CO, is practically zero and the 
methane does not exceed 1.0% max. The same 
applies when using mixed or eity gas, which re- 
sults in a lower CO and higher Hy. ) 

Second, the dew point must be taken from the 
work chamber by means of an Inconel or high- 
alloy sampling tube. 






Dew Point Control in Practice 


Third, an accurate and reliable dew-point 
meter must be used. (The old method of check 
ing dew point by the appearance of fog on a cold 
mirror is not reliable. In the low range, the oper- 
ator can be 10 to 20° off, due to supercooling 
An “Alnor Indicating Dewpointer” is recom- 
mended for dew-point measurements and espe- 
cially to be used to check continuous recorders 
This equipment withdraws samples from the fur 
nace at frequent intervals, compresses the gas, 
expands it suddenly in front of an observation 
window. If consecutive samples compressed to 
P, and P, respectively show fog and no fog, the 
dew point is bracketed between two tabula 
values. * 

Fourth, the curves will not apply if the endo- 
thermic generator gas is enriched with a hydro- 
carbon gas or ammonia. So 


*George E. Wiegert, metallurgist for Goodman 
Mfg. Co., Chicago, commented that he had checked 
some of the curves on p. 113 for carbon steels (with 
in 9.02% carbon) in several furnaces, using endo 
thermic generators by placing a circuit of fine wire 
into the furnace. Tests ranged from 0.30 to 0.80% 
carbon in plain and low-alloy steel and tempera 
tures from 1500 to 1700° F. Carbon content of the 
hot wire was measured by its electrical resistance 
(calibration having previously been made by com 
bustion analysis ). 





By O. E, CULLEN* 


Since analysis of moisture in furnace gas is so much quicker 


and more accurate than CO, analysis, and improved (even automatic) equipment 
is available, the trend is toward furnace control by dew point 
when carburized or heat treated work is specified closely 


1. HAS BEEN well established that the dew 
point of an endothermic atmosphere is a theo- 
retical and practical measure of its carbon 
potential. Inasmuch as any use of calculated 
equilibrium data must express water vapor as 
partial pressures or as percentages by volume, 


*Chief Metallurgist, Surface Combustion Corp., 
Toledo, Ohio. 
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as to surface carbon or carbon penetration. 


some graphic relationship between dew point 
and water vapor content should be given. Also 
since CO, is also a measure of carbon potential 
it might be well to demonstrate the relationship 
between CO, and H.O in the ordinary endo- 
thermic atmosphere (about 20% CO, 40% Hy, 40% 
N. and small amounts of CH,, H.O, and CO. ) 

Dew point is the temperature at which mois- 
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Fig. 1 — Relationship Between Dew Point in °F. and 
% HO by Volume, and Weight H.O per 1000 Cu.Ft 


ture will begin to condense out of an atmosphere. 

(In scientific terms it is the saturation temperature 

corresponding to the partial pressure of water 

vapor.) By either definition, the dew point versus 

percent water can be charted as in Fig. 1. 
There is ample evidence that the 

percent by volume of either CO, or 

H,O is representative of the carbon 

potential in endothermic types of 

furnace atmospheres. Under most 

operating conditions, the heat treat- 

ing temperatures and carbon require- 

ments are such that carbon potential 

must be controlled within such nar- 

row ranges that the amount of either 1.20 


Fig. 2 
thermic Gas (20% CO, 40% H., 40% N.) at 1700° F 
and H,O or CO, content. Since graph for dew point 
is so much flatter than that for CO. at carbon contents 
of constructional steels, a small error in moisture 
determination does not lead to such large heat 
treating variations as a small error in CO, analysis 





+0.05% CO, on the Orsat and +1” on the dew- 
point thermometer, when treating 0.60% carbon 
steel at 1700° F. If the Orsat reading is on the 
low side, the atmosphere would actually produce 
surface carbon of 0.47% C (Point A on Fig. 2), 
but if on the high side it would be at 0.74% 
(Point B). By dew-point determination, on the 
other hand, the limits of control are 0.57 to 0.634% 
carbon (Points C and D in Fig. 2). It therefore 
appears that the growing interest in dew point 
as a carbon potential indicator or controller is 


reasonable and most logical. 
Application of Dew-Point Equilibria 


The theories behind control of carbon poten 
tial by dew-point readings are not of recent 
origin but their application to heat treating 
atmospheres is comparatively new. As in any 
art being evolved, misconceptions arise; also 
departure from theoretical values may be know 
ing or unknowing, for reasons of expediency 

At Surface Combustion Corp.'s laboratories we 
have calculated curves for 1500, 1600, and 1700° 
as shown in Fig. 3, from the best available data 
on equilibrium reactions involving the component 
gases in an endothermic atmosphere. A large 
number of actual test results, as indicated, con 
firmed the accuracy of these three curves; some 
of these test results came from a laboratory test 


Relation Between Carbon Potential of Endo 


Dew Point, °F 





CO. or H.O must be determined 
very accurately. Figure 2 shows the 
relationships for steel at 1700° F. For 1.00 
equilibrium with a carbon content of 

0.50%, an Orsat reading of 0.20% CO. 0.80 
and a dew point of +29" F. are 
required, Again, for equilibrium with 
0.60% carbon, the carbon dioxide 


Stee/ 


0.60 


cin 


reading must be 0.16% and the dew- 
point reading +24° F. The difference — 3° 0.40 
in carbon dioxide readings for this 


change of ten points in the carbon is 














arbon i 0.20 

0.04% on the Orsat (beyond its limit 

of accuracy), but 5° F. on the ther- 0 

mometer. O 


Now assume reasonable limits of 


02 04 O06 O08 10 1.2 %I14 16 
Y% COz2 or H2O by Volume 
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furnace in which steel shim stock was heated in 
a prepared atmosphere in very close agreement 
with equilibrium values required. A large number 
of the tests were made in industrial heat treating 
furnaces where the rate of gas flow was controlled 
so as to approach equilibrium — not too difficult 
except in furnaces which are not fairly tight. 

The curve for 1600° F. parallels Mr. Koebel’s 
corresponding curve, p. 113, “Equilibrium Be- 
tween Straight Carbon Steels and Dew Point” 
at only about 2° or 3° lower on the dew point 
scale. The true equilibrium curves for 1500° F. 
and 1700° F. of our Fig. 3 are nearly parallel to 
the companion 1600° F. curve and thus do not 


Orville E. Cullen 


The chief metallurgist for Surface Combustion 
Corp. in Toledo graduated in metallurgical 
engineering from the University of Detroit in 
1930. After six years with General Reduction 
Corp., wrestling with problems concerning di- 
rect reduction of sponge iron, he joined Surface 
Combustion’s staff. He has been active in 
Society affairs—past chairman of the Toledo 
Group, educational chairman, and now a mem 
ber of @ Metals Handbook Committee. 


approach Mr. Koebel’s curves except for low- 
carbon steel.* 

It will be appreciated that the preparation of a 
true equilibrium atmosphere for introduction into 
a commercial furnace would be rather imprac- 
tical. Therefore, it becomes necessary to generate 
a gas of an analysis reasonably close to equi- 
librium for its various components and then bring 





about a more complete reaction in 
the furnace chamber. How closely 
this can be done will of course de- 
pend upon furnace conditions. Any 





radical departure from true equilib 


rium will result in an unbalance 








which must of necessity depend 
upon the rate of flow of the atmos- 
phere to control the carbon poten 








tial. Furthermore, operation under 





such unbalanced conditions will of 
necessity vary from furnace to fur- 


nace and plant to plant. 
+ 


Dew-Point Apparatus 








| 
i 

O 0.60 
% Carbon 





Various methods have been de 


0.80 ; 
vised for measuring dew point and 


) 


Kig. 3 ~ Calculated Curves for Equilibrium Between 
Carbon Content of Austenite and Dew Point of Endo- 
thermic Gas (20% CO, 40% H,, 40% Nz). Circles repre- 


most of them have been used for 
furnace atmospheres or generator 
gas. Basically, the common methods 


sent test Results from laboratory or production furnaces 


fall into three classes: 


*In the discussion at the meet- 
ing, the audience was reminded of 
Mr. Koebel’s statement that a vari- 
ation of 5° in the dew point seems 
to cause little trouble with the work 
unless it is soaked for a long time 
or at an unusually high tempera- 
ture. If this statement be accepted, 
it would appear that a furnace 
could be satisfactorily operated if 
controlled by either Mr. Koebel’s 
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or Mr. Cullen's set of curves. How- 
ever, W. P. Benter, Jr., and D. J. 
Girardi of Timken Roller Bearing 
Co.'s metallurgical department, said 
that more accurate control is desir- 
able. “At the 0.60% carbon level a 
difference of 5° F. in dew point 
corresponds to a carbon change of 
about 0.10%, and need for accurate 
dew-point control is even more evi- 
dent if this comparison is made at 


the 1.00% carbon level, where a 
0.10% carbon change corresponds 
to a difference of about 3° F. in 
dew point. Even when it is desir 
able to carburize to a maximum al- 
lowable carbon level, too great a 
variation in surface carbon is unde 
sirable for its influence on physical 
properties and also tor its influence 
on case depth to the 0.40 or 0.504% 
carbon level.” 
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Gas Carburizing at 1700° F 
all for cycles of 5.5 hr 
| tential (for 0.85% C 
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and American Instrument Co. 








A, B, ar 


Ciass I condenses a film of water or ice 


tries, Inc., and General Electric Co. 


Ilinois Testing Laboratories, Inc. 


O 1 1 Ll i 1 j 1 
0.010 0.020 0.030 0,040 0.050 0.060 
Case Depth,/n 
Fig. 4 — Carbon-Penetration Curves for Typical 


ul C are 


In A a low carbon po- 
was maintained throughout 
and effective hardenable depth is 0.037 in 
B a high carbon potential (for 1.20% C) was 
maintained throughout, and in C this was main- 
| tained during the first part of the cycle and a 
diffusion period at 0.85% C potential followed 
In both, the effective hardenable depth is about 
If the low carbon potential was main- 
tained throughout, it would take 7% hr. to pro 
duce that hardenable depth, as shown by curve D 


In 


cooled metal surface. It can be portable or fixed, 
and operated manually or mechanically. Results 
may be visual, indicating, recording, or control 
ing. One special requirement is adequate means 
for cooling the metal surface. Such equipment is 
made by Surface Combustion Corp., Ipsen Indus- 


Class II forms a fog or dew by sudden expan- 
sion of a compressed gas sample. It is portable, 
manually operated, and results are noted visually. 

i” Special requirements are a stabilized temperature 
of instrument, and conversion tables for the type 


gas being analyzed. It is manufactured by 


Class II] measures the change in resistivity of 
a salt compound as the moisture varies. It is 
affixed to a panel and operates automatically, 
either indicating, recording, or controlling. It 
needs special equipment for controlling the tem- 
perature of the gas being tested and of the 
detecting chamber. It is made by Foxboro Co. 


Evidently, dew-point equipment is available in 


ona 


a variety of forms from the simple and inexpen 
sive hand-operated dew-point cup to a fully 
automatic and relatively costly controlling sys- 
Their advantages or disadvantages as 
applied to particular needs should be thoroughly 
investigated by the ultimate user. 


tem. 


Regardless of manner in which dew points 
are measured or controlled, it must be remem 
bered that the ultimate purpose is to perform an 
essential duty within a heat treating furnace. \t 
serves no useful purpose to check dew points 
religiously if their true relationship to the work 
to 


understood. 


be done has not been established or 


General Precautions for Dew-Point Reading 


Regardless of the type or application, there are 
certain precautions which must be observed in 
using a dew-point instrument. 

1. The gas should be drawn from a location 
which will insure a true sample. If taken from 
an endothermic generator it should be where 
freshly generated gas is flowing. (A sample from a 
dead end of a manifold may easily give an 
erroneous reading.) If the sample is taken from 
the furnace it should come from a point well 
inside the heating chamber and in close proximity 
to the work. 

2. Sampling tubes should be of a heat resistant 
alloy and of small diameter. Low-alloy steel 
copper or iron tubing can result in errors due to 
gaseous reduction of pipe scale or to catalytic 
effects. The tube should extend well inside the 
furnace wall. 

3. A suitable filter (of glass wool or other 
water-impervious materials) should protect the 
instrument from contamination by dust, carbon 
and heavy hydrocarbon vapors. 

1. A positive displacement pump is recom 
mended for withdrawing gas samples from 
furnace chambers. For manually operated dew 
point indicators, an aspirator bulb or hand pump 
may be substituted. 

5. Flow of gas to the dew-point instrument 
should be sufficient to insure complete purging 
of lines and instrument before reading 

6. A minimum of rubber tubing should be 
used and care should be taken to purge for a 
sufficient time to dry out this tubing thoroughly, 

7. All permanent lines carrying gas samples 
should be blown out at regular intervals to 
remove dust or other foreign accumulations 

8. The be regularly in 
spected in accordance with the manufacturer's 


instrument should 


instructions. 
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Enfrance RX Gas 
Vestibule Plus Natural Gas 


Utilization in Industry 


Metallurgists have not been backward in 
recognizing the advantages of carbon control. 
In the carburizing field, it is very seldom that 
reference is not made to the range of surface 
carbon expected and required on heat treated 
work. These carbon ranges are usually well 
below saturation values for austenite, and, there- 
fore, would present some serious problems in 
production if carbon potential could not be 
readily controlled. 

For some uses, present-day requirements are 
so rigid that carburizing atmospheres must never 
produce hypereutectoid composition at the steel 
surfaces. For such work little more can be done 
than to establish dew points in equilibrium with 
the maximum carbon allowable and then main- 
tain this dew point throughout the furnace during 
the entire carburizing cycle. The one disadvan- 
tage of this practice is a low carbon gradient 
throughout the entire carburized case. 

Fortunately, the great majority of carburizing 
jobs are not limited by these restrictions, and 
the ultimate in controlled conditions can be 
established wherein carburizing rates and case 
gradients approach theoretical values. Either 
high-carbon or low-carbon surfaces can be pro- 
duced without sacrificing these advantages. 

These practices are comparatively simple when 
carbon is controlled by dew point. For example, 
Fig. 4 shows four actual case gradients, and the 
caption explains how maximum surface carbon 
and required hardenable depth can be achieved 
economically by a combined cycle—first carburize 
in atmosphere of high carbon potential and then 
soak in one of low carbon potential. 

The use of dew-point measurement has proven 
to be invaluable in setting up the carbon control 
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RX Gas 


Fig. 5— Plan of Continuous Carburizing Fur 
nace Showing Method of Introducing Prepared 
Atmosphere for Carburizing Plus Diffusion Cycle 
Into Various Zones Along the Furnace Length 


of atmospheres required to successfully practice 
the above principles of gas carburizing. By no 
other means has it been found possible to 
determine carbon potential within very close 
limits. 

In batch furnaces, dew points taken at regular 
intervals determine the amount of enriching 
hydrocarbon gas (if any) that is needed at that 
particular time during the carburizing cycle. In 
continuous gas carburizing furnaces, as shown in 
Fig. 5, dew points taken in the various zones 
along the length of the furnace can indicate the 
amount (if any) of enriching gas required at any 
time in that zone. By proper manifolding of 
atmosphere gases to the furnace zones the 
amount of enriching gas can be independently 
controlled. The furnace shown in Fig. 5 required 
only two manifolds to maintain a carbon 
saturation cycle followed by diffusion. By cor- 
rectly establishing the dew point of the 
endothermic (“RX”) gas at the generator, correct 
furnace dew points were maintained by introduc- 
ing this gas alone in End Zones 4 and 5 while 
enriching it with natural gas in Zone 2. The 
resulting dew points throughout the length of 
this furnace were controlled at about + 10° F. in 
Zone 2, +18° F. in Zone 3, and +30° F. in the 
discharge Zones 4 and 5. 

Such control has been successfully maintained 
manually with samples analyzed at frequent 
intervals with a dew-point cup, or from recorder 
readings. Most recently, all measurements and 
adjustments to a 4-zone continuous gas carburiz 
ing furnace are being taken care of by an auto 
matic multistation recorder and centrolle: o 
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Carbo-Nitriding: A process in which a 
ferrous alloy is case hardened by first 
being heated in a gaseous atmosphere of 
such composition that the alloy absorbs 
carbon and nitrogen simultaneously, and 
then being cooled at a rate that will pro- 
duce desired properties. 


, above definition is the one approved 
by the Joint Committee on Definitions of Terms, 
and is in the list on p. 3 of @ Metals Handbook, 
1948 Edition. It is a process which has grown 
vastly in popularity in the last decade, yet there 
is still a lot about it that the scientists cannot 
explain. In practice, the atmosphere flowing 
through the furnace and around the hot work 
is a well-prepared endothermic gas to which are 
continuously added correct amounts of methane 

for the carburizing medium) and ammonia (for 
the nitriding medium ). 

This process has also been called “nitrocar 
burizing’, “dry cyaniding” and “gas cyaniding”. 
Carbo-nitriding imparts a hard case to steel 
which provides resistance to metallic and abrasive 
wear and to corrosion, and increases its strength. 
It competes with carburizing, liquid cyaniding 
and, to a lesser extent, with nitriding. Carbo- 
nitrided parts generally are those which require 
light to medium depths of case, 0.003 to 0.025 in. 

Here are the advantages of carbo-nitriding 
over light case carburizing or hardening: 

First, cheaper steels can be used since the 
nitrogen absorbed, in conjunction with the 
absorbed carbon, lowers the critical cooling rate 


of the steel. Thus the hardenability and = uni- 








Carbo-Nitriding 


By HAROLD N. IPSEN* 








formity of the carbo-nitrided case are greater 
Another saving is that the cheaper steels are 
generally more economically machined or 
formed. 

Second, carbo-nitrided parts have better wear 
characteristics. 

Third, improved dimensional stability results 
from cases with lower critical cooling rates and 
lower transformation temperatures. Both reduce 
the necessity for a drastic quench, and often 
eliminate straightening and final grinding. 

Carbo-nitriding has these three advantages 
over cyaniding or liquid carburizing: 

First, it is much cheaper. 

Second, it can be more accurately controlled, 
automatically or manually. 

Third, it minimizes rusting. Carbo-nitrided 
parts have been stored for months without any 


special coatings or oils.4 


The reluctance of certain industries to utilize 
these advantages has been due to a misrepre 
sentation of the so-called “white layer” or skin 
( plus some retained austenite in the case ). These 
are as easy to control as iha carburized case if 
we regard nitrogen as an alloying element pro- 
moting austenite formation, and then consider 
the same factors which influence the amount of 
retained austenite present in a carburized case 
when direct quenched 


*President, Ipsen Industries, Inec., Rockford, I 

tP. A. Clarkin and M. B. Bever of the metallurgi 
cal faculty, Massachusetts Institute of Technology 
have studied the relative corrosion resistance of 
carbo-nitrided and carburized steels in salt solution 
and in sea water. A summary of their work was 
crowded out of this issue, but will appear in Metal 
Progress next month 








Fig. 1 — Continuous Carburizing Furnace. Courtesy Holcroft & Co 
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Fig. 2— Longitudinal Section of 
Batch-Type Carbo-Nitriding Fur- 
nace With Forced Circulation of 
Atmosphere Through Charge, and 
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First, the amount of alloy. 

Second, the carbon potential. 

Third, the quenching speed. 

Fourth, the quenching bath temperature. 

The amount of nitrogen is that which will just 
give the hardenability required to quench out 
the case. This means careful control of the fur- 
nace atmosphere and processing cycle. Wide 
variations in the amount of ammonia recom- 
mended are chiefly due to differences in design 
and construction of manufacturers’ units. Excess 
ammonia is often added to furnace atmospheres 
to correct for faulty equipment or atmosphere, 
as it will increase the hydrogen content of the 
furnace atmosphere to counteract an excess of 
water vapor or hydrocarbon gases, and prevent 
sooting. However, this is a poor way to control 
nitrogen or carbon in the case! 

Thus the advantages of carbo-nitriding can be 
lost unless the equipment gives uniform heating. 
uniform atmosphere distribution, and uniform 
quenching. The equipment components must be 
designed so that the atmosphere is easily con 
trolled, otherwise carbo-nitriding will be erratic 
and unacceptable. 

Many American furnaces meet these stringent 
requirements. There are four basic types: 

lL. Continuous furnaces with belt hearth, often 
loaded automatically by a vibrating hopper — 
popular for high production of medium and 
large parts (see Fig. 1). 

2. Continuous furnaces with pusher, loading 
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Built-In Quench Tank. The 
latter has auxiliary cham 
bers at either side with heat- 
ing or cooling coils and im- 
pellers for rapid movement 
of the quenching medium 












work in trays. This and the previously mentioned 
type may be heated with radiant tubes or electri- 
cal resistors. 

3. Shaker-hearth furnaces, especially suited for 
very small or light parts, often with automatic 
loader and a continuous quench belt. 

4. Batch furnaces, usually consisting of a heat 
ing zone, cooling chamber and an oil quench, all 
sealed under a protective atmosphere. With a 
dense load, the atmosphere must be circulated 
vigorously by fans, built into the roof (see Fig. 2 
They are highly versatile and can process small 
medium or large parts. 

After heating and soaking, the work is pref- 
erably transferred under sealed conditions to a 
quenching device and either slow cooled or 
lowered for oil quenching, all under atmosphere 
Quenching of densely loaded parts is as im- 
portant as the heating. Oil should be driven 
through the load for uniform and fast cooling of 
all parts. To reduce distortion to a minimum 
quenching oils may be held between 300 and 
400° F. 

The composition of the carbo-nitrided case can 
be controlled by controlling the gas either man- 
ually or automatically. The amount of carburizing 
gas and ammonia used to enrich a given quantity 
of protective atmosphere (normally endothermic 
generated gas ) is set by valves at a central control 
panel. Periodic dew-point measurement of th 


as desired. 


atmosphere within the furnace insures prope! 


operation and results 































































Neutral Heat Treating 


The prevention of any chemical reaction on the surface of 








By A. W. FRANK* 


metal being heat treated has been a long-sought objective, 
but has been realized only recently with the use of 

furnace atmospheres that are free of oxygen-bearing gases 
and moisture. Considerable economies are possible 


, — the term “neutral heat treat- 
ing’ is relatively new, this method has always 
been the ultimate goal in hardening and anneal- 
ing operations. Neutral heat treating may be de- 
fined as a heat treatment during which no chem- 
ical reactions take place on the surface of the 
metal being treated; the only change effected is 
in the mechanical properties of the metal. 

Neutral heat treating involves the carefully 
combined use of (a) controlled atmospheres, 
(b) furnace equipment and (c¢) exact operational 
technique. Each factor is of equal importance in 
relation to final results. 

Early attempts at neutral heat treating empha 
sized exact operational techniques and were 
mainly based on the theory that free oxygen 


was necessary for the oxidation of a metal. The 


After receiving a B.A. in chemistry from Carroll 
College in Waukesha, Wis., Mr. Frank studied 
metallurgy at the University of Wisconsin 
Graduate School. He has been with Hevi Duty 
since 1937, starting as laboratory assistant 
and serving successively as service engineer, 
Chicago district manager, director of research 
and chief engineer in charge of research 


and) engineering 


A. W. Frank 








































with such atmospheres. 


possibility of reaction between metal and the 


oxvgen-bearing gases, such as carbon dioxide 
and water vapor, was not considered. With the 
improvements in gas-fired furnaces of the muflle 
type as well as in electrically heated furnaces, 
studies of atmospheres rapidly brought under 
standing of the effects of the various gases on 
metal surfaces during heat treatment 

The constant improvement in furnaces and 
atmosphere generators over the past 20 vears has 
resulted in highly automatic equipment, which 
has reduced the need for exacting technique on 
the part of the worker. 

For example, 20 years ago a leading manu 
facturer of padlocks evolved the following pro 
cedure for hardening the small springs used in 
his product. The springs, of S.A.E. 1090 steel, 
approximately 1 in. long by 3/32 in. wide and 
0.020 in. thick, were carefully stacked in 6-in 
deep pots. The container was filled with chai 
coal, covered with a lid and loaded in a furnace 
heated to approximately 1425° F. After 2'2 hu 
in the furnace, the pot was removed and the 
contents dumped into oil. If the operator was not 
very adept in performing this operation, very 
inconsistent results were obtained. Even with 
good manual operation 100% inspection was nec- 
essary because about 5% of the treated parts were 
inferior 

This operation was not improved upon until 
a small shaker-hearth furnace was installed in 
1951. The new furnace is similar in design to 
earlier furnaces of this type, except that the 
muffle is stationary and the reciprocating drive 
mechanism is connected to the hearth plate and 
heating elements installed around the quench 


chute in such a manner as to eliminate a tem 
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perature drop near the end of the hearth plate. 
Dissociated ammonia, enriched with natural gas 
in the correct proportion to give the proper 
carbon potential, is used as a neutral atmosphere. 

An automatic loading device feeds parts from 
a hopper to the hearth plate. Each spring is in 
the heated zone for a minimum length of time 
and is quenched individually to assure maximum 
physical properties. With the old pot and char- 
coal method, it took 16 hr. to treat 80 Ib. of 
springs; now it takes 1% hr. Also the need for 
100% inspection and subsequent cleaning oper 
ations has been eliminated while the total cost 
of hardening has been reduced 75%. 

Another example of the modern use of neutral 
atmosphere equipment is in the annealing of 
weldments on stainless steel aircraft turbines. 
In one plant a 30-in, diameter turbine wheel is 
welded to a 6-ft. shaft. The welds are annealed 
after inspection, finish machined, and the assem- 
bly is given a final inspection for soundness. The 
assembly is worth about $8000 at this stage and 


Sintering 


By CARL G. PAULSON*® 





The bonding of the individual particles during the 


those with faults are scrap unless they can be 
rewelded, machined and then annealed without 
distortion or surface change. They cannot be 
remachined at any points other than at the 
repaired welds. 

This neutral atmosphere annealing of repaired 
assemblies is performed regularly in a standard 
atmosphere pit furnace measuring 3 ft. in diam 
eter and 7 ft. deep in the retort. An atmosphere 
of 85% nitrogen and 15% hydrogen is passed 
through a chemical drier and into the retort to 
maintain a pressure of approximately 3 in. of 
water column. After holding at 1650° F. for 1 lu 
the charge is furnace cooled to 350° F. There is 
no change in the surface condition and the 
reclaiming of rejected assemblies is nearly 100% 

Neutral heat treating may be performed in 
many ways, on many materials and for many 
purposes. Many atmospheres may be used, such 
as dissociated ammonia, mixtures of bottled gases 
or atmosphere from generators. The best selec- 
tion of this combination requires careful study. @ 











sintering operation is dependent not only on temperature 

but also on the proper furnace atmosphere for that temperature. 
Although the volatile constituents of the binding material 

are driven off at relatively low temperatures, 

the chemical reaction of the residue with certain gases 

rids the compact of these materials to permit the particles 


’ 
i is the process of applying heat 
to powder metal compacts to obtain desired 
physical properties, these properties are dete: 
mined by the powders used, how thev are 
proportioned and mixed with the lubricants. and 
by the pressure used in compacting. The sinter 
ing operation purifies the compact and raises its 
temperature to the point where recrystallization 
between particles forms a common bond and 


*Service Manager, C. I. Haves, Inc., Cranston, R.1 
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to establish a bond with each other. 


establishes a new identity without going through 
a liquid phase. 

The compact consists of fine particles of 
powder which, after pressing, are held together 
bv their interlocking surfaces. Between and 
around the metal particles there are lubricating 
constituents of some sort and possibly volatile 
substances, each of which has been added for a 
definite purpose but is not wanted in the finished 


product. To obtain a bond between the surfaces 



































































































of the individual metal particles, these extraneous 


substances must be removed, as must any 
occluded gases trapped in the pores or formed as 
coatings on the surface of the metal. This is one of 
the functions of the sintering operation. Early 
attempts at driving off lubricants and volatiles 
in separate ovens with forced-air circulation 
firing 
spontaneous combustion 


uncontrollable because at 


approximately 600° F 


resulted in 


occurred. The entire process from preheating to 
sintering and cooling must take place in a con- 
trolled atmosphere. 

therefore, involves a 


with a preheat section, a high-heat 


The sintering process, 
furnace 
a cooling chamber and the 


section, necessary 


atmosphere generator. As the green compacts 
enter the preheat chamber a heavy black smoke 
is evolved as the temperature begins to drive out 
the volatiles (by the pressure of the expanding 
gases). It is important in some types of work that 
most of these volatiles be driven out during the 
low-temperature cycle because in the early stages 
the action begins gradually and all pores are 
open to allow gases to escape freely. By the time 
the compact is in the high-temperature zone it 
will have cleared itself, through chemical reac 
tion with surrounding atmosphere, of most of th 
carbonaceous volatiles. The furnace atmosphere 
then penetrates the pores and starts cleansing 
the inner surfaces. The reactions that take pl we 
at these two latter stages depend on the type of 
The nonferrous powders 
require temperatures up to 1600 or 1700° F. 
while the iron powders are usually treated in 
the range of 2000 to 2250° F. 

The behavior of 


powders being used. 


oxygen - hvdrogen - carbon 


reactions under conditions where the oxygen 
supply is not sufficient to satisfy both the hydro 
carbon reaction varies with the 


sintering temperatures. Such a condition might 


gen and the 


be represented by an atmosphere containing no 
free oxygen but small amounts of hydrogen 
methane and 


carbon monoxide, carbon dioxide 


moisture. The reactions of such an atmosphere at 
the lower temperatures (1000 to 1700° F.) favor 
at high 
carbon — is 


member, but 
temperatures the 


hvdrogen as the active 


sintering more 


reactive. As temperature increases, hydrogen 
releases its bid for the scant supply of oxygen 
even to the extent of giving up what it holds in a 
> CO 

H..). In addition, similar dissociation occurs with 
molecule (CH, + H.O- 


If the oxygen supply is available 


combined state (for example, H,O 


the carbon-hydrogen 
CO + 3Hz,). 


onlv as CO.,. the other carbon particles present 


(residue in the compact) will share this supply 
as follows: CO. + C > 2CO. 
fication of the core of the compacts during 


Therefore, the puri 


sintering in a medium to high temperature range 


should be done in an atmosphere containing 
carbon dioxide. 

If the temperature is raised to the range of 
2000 to 2250° the CO, 


oxvgen to the iron of the 


releases some of its 
Since this 


atmospheres 


compact. 
causes scaling of the compact, the 
for this range of temperatures must be free of 
CO. and the 


reduced to a predetermined dew point to control 


water vapor content must be 
the carbon potential. In a few applications where 
dense, hard structures are required and where 
the compact contains ingredients representing a 
1% carbon steel, the atmosphere must be capable 
of protecting the compact against decarburiza- 
tion. It may be well to note that the possibilities 
along this line are greater than normally sup 
posed. For instance, when the proper mixture of 
powders is employed and the proper compacting 
pressure used, a sintering operation at 2270’ F 
can produce dies which, when coined and then 
heat treated like a normal piece of steel, will 
have a hardness of Rockwell C-64, and serve as 
well as their counterpart of regular steel. This 
method of fabrication is suited for small and 
intricate dies required in great numbers. When 
compacts of this composition are heated at 
(Continued on p. 176) 


Graduating as an electrical engineer from 
University of New Hampshire (1915), Carl Paulson 
started his career as a service and later sales 
engineer for Westinghouse. He came to C. I 

Hayes in 1928 as an electrical and mechanical 
engineer, was assigned to sales and service work 
within a year, and ten years later was appointed 
service manager and placed nh charge ot researc h 
and development. He is in charge of the 
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Ts PEOPLE of the United States believe whole- 
heartedly in the purposes and the principles set 
out in the Charter of the United Nations. That 
document marks a milestone in an understanding of 
the nature of peace. It recognizes that peace is not 
merely a passive concept, but peace is a call to 
action. 

Mankind will never have lasting peace so long as 
men reserve their full resources for tasks of war. To 
preserve peace and to do so without the sacrifice of 
essential freedoms, require constant effort, sustained 
courage and at times a willingness to accept grave 
risks. That is the true spirit of peace. 

The past year has been marked by intensive 
efforts in the field of atomic energy. The United 
States has sought to share its commanding position 
in this field in ways which would permit many to 
join in a great new adventure in human welfare. 
|To that end, on| Dec. 8, 1953, President Eisen- 
hower proposed that the nations possessing atomic 
material should cooperate under the auspices of the 
United Nations to create a world atomic bank into 
which they would each contribute fissionable mate- 
rial, which would then be used for the purposes of 
productivity rather than of destruction. 

So the United States, after consultation with 
others, prepared and submitted [to the Soviet 
loreign Minister] a concrete, detailed proposal. We 
hoped and believed that the Soviet Union would 
join with other nations. 

The plan we submitted could not have hurt any- 
one. Its initial dimensions were not sufficient to 
impair the military capacity of the Soviet Union 
\bove all, it was a practical, easily workable plan, 
not dependent upon elaborate surveillance. 

Nevertheless, the proposal was, in effect, rejected 
by the Soviet Union last April. The Soviet position 
was to say “we will not cooperate to develop peace- 
time uses of atomic energy unless it is first of all 
agreed that there should be renunciation of all uses 
of atomic energy’, including the uses which provide 
the free nations with their strongest defense against 
aggression. 

The United States, of course, remains ready to 
negotiate with the Soviet Union. But we are not 
ready to suspend longer our efforts to establish an 
international atomic agency, to explore and_ to 
develop vast possibilities for peaceful uses. Our 
efforts have been and will be directed primarily 
toward the following ends: 

1. The creation of an international agency, whose 
initial membership will include nations from all 
regions of the world, and it is hoped that such an 
agency will start its work as early as next year. 

2. The calling of an international scientific con- 
ference to consider this whole vast subject, to meet 
in the spring of 1955, under the auspices of the 
United Nations. 

3. The opening early next year, in the United 
States, of a reactor training school where students 


* Verbatim excerpts from address to United Nations 
General Assembly, Sept. 23, 1954, by John Foster Dulles, 
Secretary of State, USA 





An International Atomic Agency’ 


from abroad may learn the working principles of 
atomic energy with regard to its peacetime uses 

4. The invitation to a substantial number of 
medical and surgical experts from abroad to partici- 
pate in the work of our cancer hospitals in which 
atomic energy techniques are among the most hope- 
ful approaches to controlling this menace to man 

I want to make it perfectly clear that our plan- 
ning excludes no nation from participation in this 
great venture. As our proposals take shape, all na- 
tions interested in participating and willing to take 
on the responsibilities of membership will be wel- 
come to join with us in the planning and the execu- 
tion of this program. 

Even though much is denied us by Soviet nega- 
tion, nevertheless much remains that can be done. 
There is denied the immense relaxation of tension 
which might have occurred had the Soviet Union 
been willing to begin to cooperate with other nations 
in relation to what offers so much to fear, so much 
to hope. Nevertheless, there is much to be accom 
plished in economic and humanitarian ways. 

There is no miracle to be wrought overnight. But 
a program can be made and vitalized to assure that 
atomic energy can bring to millions a better way of 
life. To achieve that result is our firm resolve. 

DIsARMAMENT—Closely allied to this question 
of the peaceful uses of atomic energy is the whole 
vast and complex question of disarmament. 

At this Assembly last year the United States 
affirmed its ardent desire to reduce the burden of 
armament. We participated in discussions with the 
Soviet Union, the United Kingdom, France and 
Canada to find out whether a fresh approach to the 
problem could achieve a solution acceptable to the 
Soviet Union as well as to the free world. The record 
of these metings has now been made public. 

It shows that the representatives of Canada, 
l'rance, the United Kingdom and the United States 
tried with patience and with ingenuity to explore all 
avenues of agreement with the Soviet Union which 
would be consistent with the security of all nations 
Once more we made clear, as we have again and 
again in the past, that we seek to eliminate the use 
of atomic energy for any purpose other than those 
of peace. 

These efforts were met by flat refusal by the 
Soviet Union even to discuss our proposals on their 
merits. The crux of the Soviet position was that, 
before it will engage upon real negotiations on dis- 
armament, it insists upon a paper ban by the major 
powers of all use of nuclear weapons. The great 
shield, the supreme deterrent, must first be aban 
doned, leaving the free nations exposed to the 
Communists’ unrivaled manpower. Once that in 
equality has been assured, then — perhaps — the 
Soviet Union will negotiate further from its then 
gained position of assured supremacy. 

Such procedure would not increase the security 
of any free nation. 

Reluctantly, we must conclude that the Soviet 
Union has no present serious desire to negotiate on 
the disarmament problem. 
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The third round-table discussion sponsored by the Industrial Heating Equipment 
Assoc. at the A. S. M. National Metal Congress 
(Chicago, Nov. 3) concerned recent improvements in equipment 


and new applications for induction heating. 
Four papers on induction heating in forge shops will appear next month. 


Use of high-frequency alternating currents for heating metals 

was originally proposed in 1917 by the eminent physicist, Edwin F. Northrup 
of Princeton University, and a year later was utilized commercially 

by Handy & Harman for melting silver. Not until 1935 

was the first unit for surface hardening of steel sold by 

Ohio Crankshaft Co. So heat treating with induced 


electrical energy is just now coming of age. 


Induction Heat Treating 





By HARRY B. OSBORN, JR.* 


Case histories are cited indicating a trend in induction heating toward 
ingenious fixtures for handling the work, often automatically, through 
cycles which produce selectively hardened areas to close specification. 
Costs are often cut further by using alloy and more readily 
machinable steel than required for older heat treating processes. 


Hew TREATING with induced electrical 


currents 


for short — has 
been continually expanding because industry has 


“induction heating’, 


been faced with rising labor rates, increased ma- 
terial costs, and keen competition. In number- 
less instances, induction heat treating equipment 
has cut labor costs, cut material costs, and in- 
creased production of a higher quality, thus 
meeting competition and widening markets. 

There is little reason in this place to describe 
the fundamental idea. It is too well known to 
metallurgists. Nor is there reason to develop the 
mathematical equations showing the relation 
ships between current characteristics, nature and 
size of the part being treated, and time. Certain 
general conclusions bear repeating. They are 
models of simplicity: 

The higher the frequency, the shallower the 
depth. 

The longer the time, the greater the depth. 

The higher the power density (kilowats per 


sq.in. of surface), the shorter the heating time 
and the shallower the depth of hardening. 

Of course, these simple statements should be 
modified by considering the metallurgical struc 
ture of the part being heat treated. Assuming, 
however, reasonable response of the structure 
(no long heating time and no excessive tempera 
ture required) 30 to 35 kw-sec. per sq.in. of sur 
face area processed is recommended. There are 
also minimum practical diameters and_ thick 
nesses of stock where, regardless of frequency or 
power, a thin surface could not be hardened 
For example, the surface of a 0.10-in. round 
could not be heated shallow enough or fast 
enough to prevent through hardening. 

In view of the expanding nature of my sub 
ject, | have considered it best to treat it by citing 
a number of case histories drawn from records 
of several manufacturers of induction heating 


*Technical Director, Tocco Div 
Co., Cleveland. 
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Fig. 1 — Notches on Rim of Slowly Moving 
Wheel Are Automatically Filled With Hard 
ened Pins; Induction Coils at Right Soften the 


Ends. Courtesy Westinghouse Electric Co 


equipment.* Except where a reference to ftre- 
quency is made for a specific purpose, I have 
given only the power rating of the equipment. 
Many heating jobs can and are being done with 
more than one frequency. For surface hardening 
manufacturers have standardized on the follow- 


ing frequencies for minimum case depths: 


*Epirorn’s Nort Twenty-eight in the original 
presentation. The version here printed was neces 


sarily confined to a few typical illustrations. 


Fig. 2 


Turret Parts to C-55 to 60. Courtesy Induction Heating Corp 
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Machine for Progressive Hardening Raceways on Tank 





3,000 cycles per sec. 0.060 in. case (min. ) 
9,600 0.040 
$50,000 0.020 
In production these shallow case depths are 
rarely achieved except with material which has 
been given a prior heat, quench, and draw 
Depths in production jobs usually run from 0.050 
to 0.150 in., regardless of frequency, and depend 
on the material being hardened, its prior heat 
treatment (if any), its physical dimensions and 


configuration, and the power density. 
Little and Big 


To contrast the size of work which can be han 
dled, Fig. 1 shows small pins and Fig. 2 a tank 
turret foundation. 

The small items are pins for sprocket chains 

hard for wear against links but soft at ends for 
upsetting on assembly. An automatic feeder de 
livers them one at a time into the notches of the 
circular transporter which moves them between 
appropriate induction coils which reheat the 
ends properly. Prior to the use of this device 
they had been hand dipped one end at a time in 
a lead pot. Full-time skilled labor has been re 
placed with part-time unskilled. One operator 
working part-time turns out ten times the old 
production rate. Many other views could be given 
of fixtures for mass production. These fixtures, of 
built appropriately for each job. 
Nevertheless, handling devices of this sort are 


course, are 

characteristic of many ot 
the latest applications of 
induction hardening — the 


process itself is almost 





ideally suited to give the 
ingenious equipment de- 
signer full sway. 

Contrast this to the race- 
way for a tank turret, Fig. 
2. The outer surface to be 
hardened has a profile that 
practically eliminated flame 
hardening as a_ possibility. 
A 50-kw., 450,000-cycle in- 
duction heating unit con- 
and 
quenches to a depth of 
0.090 in. and hardness of 
C-55 to 60. The part shown 
is 30 in. in diameter, but 
the same technique is used 


tinuously heats 


on all sizes of races up to a 
large 8-ft. unit. Due to the 
accurate metallurgical con- 


























Fig. 3 — Machine for Hardening (and Drawing 
Back Slightly) an Appropriate Length of Spline 
and Bearing. One starter shaft is in fixture 
at left while operator unloads fixture at right 


trol, there is only ! 


«-in. overlap when the full cir- 
cumference is completed, and a drop in hardness 
of 5 points in this region. 

Here is an example of where increased produc- 
tion and lower cost were important, but the vital 
factor was that of quality. The elimination of 
distortion produced a part which was unobtain- 
able any other way unless a scrap loss approach- 


ing 70% could be endured. All of the larger races 


and many of the small ones 
are processed on 10,000-cycle 


Fig. 4 
equipment 


Selective Hardening and 


Next will be cited instances 
of induction heat in its earliest 
use — you might almost say, 
traditional use —namely, hard- 
ening of given areas on a 
single part. 

First is a sewing machine 
part — a plain shaft with a bell 
crank on one end. Ends of the 
shaft are to be hardened, in 
addition to the inside shoulder 
of the bell crank. Prior to in- 
duction hardening, the parts 
to be soft were copper plated, 
and the rest carburized. Unit 


operations for 100 pieces were: 


Mask and put on plating racks 23.0 min. 
Copper plate crank end 43.0 
Remove from plating racks 15.0 
Harden shaft and anneal crank 120.0 
Strip lead 10.0 
Strip copper and clean 33.3 
Total for 100 pieces 244.3 min. 
Now, with a 20-kw., 450,000-cycle gen 
erator equipped with vertical scanning 
fixture, the 244.3 min. is reduced to 92.5 
All operations listed above are eliminated 
with the exception of hardening and an 
nealing, now done with induction and in 
even less time. A saving of 151.8 min. per 
100 parts has cut the hardening time 62%. 
A much more intricate part, previously 
selectively carburized and hardened, ot 
heat treated and selectively annealed, is 
now handled by induction at a substan- 
tial saving. This is the automotive starter 
shaft shown in the fixture at the left of 
Fig. 3. It is made of C-1141 steel, and the 
diameter is approximately 4 in. 
\ case depth of 0.150 in 


selectively in two areas and to a hardness of 


major 


is produced 


C-45 (achieved by automatically drawing back 
from C-53). This dual treatment is applied to a 
li-in. length on the spline and a %-in. section of 
the bearing. The fixture is double-ended, air 
operated, reciprecating, and moves horizontally. 
The operator loads one side while the fixture has 
indexed a part that has been previously loaded on 
the other side. 


Coupling Bolts Economically Surface Hard 


ened, Electrically, Rather Than Carburized, Quenched 
Tempered. 


Courtesy General Electric Co 
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Finally are coupling bolts, which with similar 


parts were formerly batch carburized. Now, by 


selective hardening, production has been in- 
creased 50% and hardening costs reduced 70%. A 
three-day furnace cycle is reduced to a few 


seconds in the machine shown in Fig. 4. Accurate 


positioning for hardening assures uniformity of 


results without distortion. Further, parts may be 


completely machined from soft stock and _ in- 
duction hardened for final operation. 


Continuous Versus Intermittent Hardening 


It is necessary, of course, to have an induction 
coil which encloses the whole area to be hard- 
ened; a long piece can be drawn at correct speed 
end to end through a collar-like coil, a ring 
around the surface heated and immediately spray 
quenched, 

Figure 5 shows such a machine for handling 
simultaneously six axleshafts. Depending on 
diameter and requirements in the finished part 
either 3000 or 10,000-cycle equipment is used 

With increased demand for more horsepowe1 
in the automotive and truck industry, the trans 
mission system must be stronger than ever. In 
this system, the axleshaft is one of the most im 
portant parts. 

Conventional practice has used alloy steels 
heat treated to medium hardness range and then 
machined. With induction heating, however, we 


Fig 6 
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Method of Hardening Sproc ket Gears 
Tooth by Tooth. Courtesy Induction Heating Corp 


Fig. 5 — Standardized Tocco Machine 
for Hardening Six Axleshafts Simulta- 
neously, End to End. Note electrical 
devices in open control cabinet at left 


can reduce the alloy requirement — often even 
eliminate it. The shaft is machined in the soft 
condition (some just as forged and not even an- 
nealed ) and then progressively surface hardened 
end to end, including the flange fillet if so desired 
Such shafts are as much as 200% stronger in 
torsional strength, and anywhere from 15 to 45¢ 
per shaft cheaper. 
\ battery of four continuous hardeners has been 
notably successful in heat treating bar stock at 
Caterpillar 
Peoria Works. These induc- 


Tractor Co.'s 
tion heat treaters, with feed 
and run-out tables, heat, 
quench, and draw each bar 
uniformly as it passes pro 
vressively along. Stock sizes 


range trom 's to 2 in. diam 
eter. Each unit usually heat 
treats 250 lb. of bar stock 
per hr. the bars being 


heated uniformly through- 


out to 1575° F., quenched, 


and then drawn at desired 
temperature (approxi- 
mately 1000° F.) to a con 
trolled microstructure. 
Hardness is held to within 
one point Rockwell-C. 
Such 


good and consistent ma- 


bars, because of 
chinability, have increased 
automatic 
screw machines as much 
as 40%. 


production — of 











However, continuous operation is unnecessary. 
Witness the sprocket gear shown in Fig. 6. Many 
gears are hardened with high power and all the 
teeth heated at one time, but generally the re- 
quirements and the production runs are such 
that the cost of such an installation would not be 
justified. This “tooth at a time” technique has 
proved very popular, therefore. Further, the 
lower costs of operation and more uniform results 
have replaced many flame hardeners. 

In Fig. 6 we are processing a 26-in. diameter 
sprocket in a rather novel set-up. Two 25-kw. 
generators and two heating coils are used simul- 
taneously. A total of 25 sec. per tooth is needed 
for heating and quenching to harden the sides 
of one tooth and the adjacent root. 

The gear teeth are indexed individually and 
locked into position. The coils are then lowered 
manually over the teeth and the hardening cycle 
started by pushbutton. 


Finally, let me cite an instance which forecasts 


Rare Metals 


THe METALLURGY OF THE RARER 
Metats; 156 p. Institution of Metal- 
lurgists, London, or Penton Publish- 
ing Co., Ltd., London. 1953. 15s 6d. 


J 


RESUMABLY, the task of a reviewer is to 
provide enough information for a potential reader 
to estimate whether the book is likely to be help- 
ful to him. The reviewer must ask himself what 
the hypothetical reader will wish to know. Ob- 


a new move into the coming age of automation 
namely machining and heat treating in one 
operation. 

For almost any part which now is produced 
or which can be produced, on a multiple-spindle 
automatic, and which requires selective heat 
treating, it is only necessary to reserve one 
spindle on the automatic for the induction coil 
and the heat treating operation. 

The surface treated may be either internal o1 
external. An example of the latter is a vane pump 
shaft, and an example of the former is an auto- 
motive trunnion cup. Frequently, the part can 
be made of S.A.E. 1144 steel, and eliminates 
costly copper plating and carburizing for differ- 
ential heat treating by the older methods de- 
scribed in the first two sessions of this conference. 

Visualize these installations wherein bars are 
fed into a machine and a completely machined 
and heat treated part is automatically discharged 
from the final station! rs ) 


Reviewed by BRUCE A, ROGERS* 


viously the subject of the book is of major im- 
portance; the reader will wish to know with 
what region of knowledge it is concerned, and 
also, in how much detail it covers that region; 
he will be interested in learning whether the 
author has treated the subject in a way that fits 
his needs. For example, is the subject presented 
in too elementary or too advanced a manner? 
Is the book unsatisfactory in any other way? Is 

*Senior Metallurgist, Ames Laboratory, Institute 
for Atomic Research, Ames, Iowa. 
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it written in a style easy to read? Finally, can 
the reader depend on the accuracy of the book? 

An idea of the contents of the book may be 
gained by listing the headings of the eight chap- 
ters (actually lectures) contributed by eight 
well-known British me tallurgists. Each chapte r 
heading begins “The Metallurgy of . . .” The 
metals described are uranium, beryllium, mo- 
lybdenum, tungsten, titanium and zirconium, 
tantalum and niobium (columbium ), chromium 
and manganese, and the platinum metals. The 
inclusion of the million-tons-per-year metals 
manganese and chromium is a little astonishing, 
and one wonders what justification can be given 
for it. The author of the chapter says that “it is 
only when one attempts to obtain relatively pure 
manganese or chromium in any fabricated form 
that one begins to see the justification for this 
classification”. Unalloyed, workable manganese 
and chromium might well have been classified 
with the nonexistent rather than the rarer metals 
at the time this book was written, but since then 
the U. S. Bureau of Mines has produced chro- 
mium at least that is amenable to fabrication in 
the cold state. 


Each author has followed a general outline in 
covering his respective metals — first, a brief his- 
tory of the discovery of the metal, then, the na- 


ture and location of the ores, the methods of 
extraction, the reduction to metal, the properties 
of the elemental metal, its fabrication, applica- 
tions, and a brief description of the principal al- 
loys. Since the average length of a chapter is 19 
pages, only the most important facts can be pre- 
sented. As might be anticipated, the emphasis 
upon each of the different parts varies consider- 
ably according to the technology of the metal 
and the interest of the author. For example, 
about 80% of the chapter on beryllium is con- 
cerned with extraction and reduction to the 
metal; the chapter on molybdenum is weighted 
about as heavily in favor of properties, fabrica- 
tion and applications, The writer of the chapter 
on uranium obviously was handicapped by the 
requirement of secrecy. 

The title page states that this book constitutes 
a “refresher course”, Presumably, it is intended 
tor men whose formal education is wearing a bit 
thin under the erosion of daily activities. How 
ever, it should be valuable also for men who are 
making their first contact with met*lurgy. Al- 
though almost every chapter can be understood 
by a sophomore science or engineering student, 
this book is intere sting to the more advanced 
reader as well. This reviewer enjoyed all of it. 
METAL, 
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It is one of the most interesting and least tedious 
books likely to be found on a metallurgical sub- 
ject. Perhaps one of the reasons for this is that 
the authors are able to outline the important 
facts without introducing cluttering details. This 
type of writing means, of course, that the qualify- 
ing details must be sought elsewhere. An ex- 
ample is a statement that 22 manganese lowers 
the ductile-brittle transition in a 0.05% carbon 
steel (iron-carbon alloy) from +80 to —65° C. 
Little hint is given concerning the complicating 
effects of minor alloying additions and heat treat- 
ment upon this behavior of manganese. 

When one 
the factual accuracy of * 
Rarer Metals’ 
to contain an unusual number of typographical 
mistakes, 


editorial work and 
‘The Metallurgy of the 
* one’s enthusiasm lessens. It seems 


considers the 


improperly balanced equations and 
other errors. Furthermore, the references could 
have been presented in a more readable form. 
The inclusion of an iron-molybdenum diagram 
that is considered outdated in the United States 
may be an editorial error, an author's mistake, 
or perhaps an actual difference of opinion. 

This reviewer is doubtful concerning the state- 
ment “The characteristic behavior of the body- 
centered cubic and hexagonal metals as the test- 
ing temperature is reduced is the transition from 
the tough to the brittle condition within a narrow 
temperature range, indicated by a large decrease 
in energy absorption accompanied by cleavage 
fracture.” Regarding this ductile-brittle transition 
in body-centered cubic metals, there are suf- 
ficient data to start speculation, but the case is 
by no means proven. The evidence for a ductile- 
brittle transition in he ‘xagonal metals is much less 
convincing. Upon reading this statement, this 
reviewer experimented on both iodide zirconium 
and iodide titanium wires by bending them 
sharply with pliers while they were immersed in 
a flask of liquid nitrogen, and found that they 
behaved in much the same manner as when bent 
at room temperature. This experiment certainly 
is less conclusive than an impact test at the same 
temperature, but other reports say that iodide 
titanium does not show a ductile-brittle transi- 
tion down to liquid nitrogen temperature. Fur- 
thermore, magnesium alloys have been tested 
down to — 180° C, (--292° F.) without showing 
a sharp transition. 

In spite of the shortcomings mentioned above 
most of which may well be due to the very brev- 
ity of the work, “The Metallurgy of the Rarer 
Metals” will be an informative and useful refer- 
ence book in any metallurgical library. rs] 























ELECTROLYTIC MANGANESE 


99.9% PURE 


Now available from ELECTROMET in tonnage 
quantities. For all uses where a_ high purity 
manganese is required, including: 


. Low-Carbon Stainless Steels 


. High-Temperature Alloys 
. Non-Ferrous Alloys 
. Hlectrical Resistance Alloys 


Electrolytic manganese is now being produced 
in tonnage quantities at ELECTROMET’s new Mari- 
etta, Ohio, plant. ELEcTRomeT’s new manufac- 
turing process produces manganese of very high 


purity with 99.9 per cent minimum manganese. 


Additional information about electrolytic man 
ganese and other ELectromet ferro-alloys and 
metals will be gladly furnished on request. The 
ELECTROMET office in your area will be pleased 


to answer your inquiry. 


The term ‘‘Electromet” is a registered trade-mark of Union Carbide and Carbon Corporation. 





ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [qq New York 17.N. Y. 
ct Bieminghar Chicaac leveland e Det ‘ 
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Albert M. Portevin 


Apert Portrevin, distinguished 
French physical metallurgist, has 
been made an honorary member of 
the Metals. 
The author of more than 350 papers 
and a long-time contributor to Metal 
Progress, he heads the editorial com- 
mittee of the Revue de Métallurgie 
and is a member of the editorial com- 
mittees of 


American Society for 


various other technical 


magazines. He is president of the 
board of directors at the Ecole Su- 
périeure de Soudure Autogéne, pro 
fessor and president of the Develop- 
ment Council of the Ecole Supérieure 
de Fonderie, president of the French 
Association for Testing Materials and 
of the International College for 
Scientific Study of Techniques and 
Mechanical Production, president of 
the Commission for 
Testing of Cast Iron. Professor Por- 
tevin has received eight honorary de- 
grees; he is a grand officer in the 
French Legion of Honor, one of the 
highest awards accorded by the 
French government; he is one of the 
few members of the French Academy 
of Sciences ever to be unanimously 
elected; he holds the Osmond Medal, 
the Seaman Medal, the Transenster 
Medal; he is the only scientist ever 


International 


to hold at once the platinum medal 
of the Institute of Metals in London 


and the Carnegie and Bessemer 


Medals of the British Iron and Steel 
Institute. 
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Bradley Stoughton 


BRrapLey STOUGHTON @ past pres- 
ident, who has not been far from the 
academic field since he was named 
assistant to Henry Marion Howe at 
Columbia University 57 years ago, 
accorded an honorary 
membership in the American Society 
for Metals. He 
doctorate at Lehigh University in 
1896, where he later became head 
of the department of metallurgy, a 
position he occupied with distinction 
until his retirement. During his later 


has been 


was awarded his 


years at Lehigh, he also served as 
dean of the College of Engineering. 
Dr. Stoughton was elected secretary 
of the American Institute of Mining 
and Metallurgical Engineers in 1912, 
and remained in that office for ten 
vears. He was president of the Elec- 
trochemical Society in 1931. In 1930, 
elected the 
American Society for Metals, becom- 
ing vice-president in 1940 and presi 
dent in 1941. In 1951 he conducted 
one of the study tours for the World 
Metallurgical Congress. In 1939, the 
Lehigh Valley Chapter @ established 
an Annual Stoughton Night, and, in 
1943, the Bradley Stoughton Award 
for outstanding contributions to 
metallurgy by a member of the 
Chapter. Dr. Stoughton is the author 


he was treasurer of 


of “The Metallurgy of Iron and 
Steel” (1908), and with Allison 
Butts co-authored “Engineering 


Metallurgy” (1926). 





A. P. Ford 


Metal Progress was four years old 
and carrying some 29 advertising 
pages a month when Perer Forp 
arrived on the job in November 
1934. Even though he has lived in 
1927, 


siders himself a Hoosier, and has a 


Cleveland since he still con- 
warm spot for Fort Wayne, where 
he finished high school and business 
college before moving to Ohio. 
Previous to joining the @ staff, he 
worked for some years in the public 
relations department of the famed 
Van Sweringen interests. 

For the first three years Pete re- 
mained in the headquarters office, 
handling Metal Progress advertising 
from source to printer, seeing other 
printing and production jobs through 
the works, learning about @ struc- 
ture and services, and generally 
steeping himself in Society activities 
In 1937, with the groundwork thus 
thoroughly laid, he was assigned the 
area from Pittsburgh to Chicago, 
and took to the road with the pur- 
pose of convincing potential adver- 
tisers and Metal Show exhibitors that 
the members of the American Society 
for Metals are the most important 
market in the world for those who 
wish to sell the metal industry. Since 
that time he has worked practically 
every part of the United States, and 
in 1945 was named sales manager, 
covering the country with the able 
assistance of district managers in 
New York, Cleveland and Chicago. 

Marking his 20th anniversary 
with @ next month, he can look back 
over the years of steady growth from 
the 29 advertising pages of 1934 to 
today’s average of about 160 per 


(Continued on p. 134) 
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clecTRICc GENERATOR 0 
ie 


Winding temperatures are an important limitation upon 
the output of electric utility generators. They must be 
kept within safe limits to avoid damaging the insulation. 
Hence all generators have some method of cooling. Con- 
ventionally, the heat passes from the copper conductors 
in the rotor, through the insulation (which presents a 
formidable barrier to heat transfer) to the steel parts of 
the rotor body, and air or hydrogen is pumped through 
and around the rotor. It was realized long ago that more 
effective cooling could be obtained if some way could 
be found to remove the heat directly from the rotor coils. 

Some years ago generator engineers of the General 
Electric Company, Schenectady, New York, proposed 
making each turn of the rotor coils of two copper 
extruded shapes; one a channel, the other comb-like. 
Fitted together, they would make hollow passages for 
the hydrogen, which would be taken in through scoops 
on the surface of the rotor, and exhausted through out- 
lets some distance away, also on the rotor surface. In 
that way, the rotor could be quite uniformly and more 
effectively cooled throughout its length, and output 
greatly increased in relation to the physical dimensions 
of the generator. 
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Extruded Shapes 


Model section of G.E. direct-cooled rotor for 
turbine-generator. Note intoke scoop at left 
front, hollow copper conductors of extruded 
shapes, ir center, exhoust outiet at right rear. 


insert shows typical extruded shapes after 
milling by G.E. to provide circulation of 
hydrogen throughout the field coils. 


An important problem was found in the extruded 
shapes. Design requirements had to be adjusted to the 
opportunities and practicalities of the extrusion process. 
Today these copper shapes, 20 feet long, drawn and 
finished to strict specifications as to dimensions and 
straightness, are making it possible to remove four times 
as much heat as conventional systems, and to double the 
generator output with no increase in size... For full 
information on extruded shapes, see the nearest Revere 
Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Pounded by Paul Revere im 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, lL; Detroit, Mich.; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 
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Personals .. . 


(Continued from p. 132) 
month. Nevertheless, Pete doesn't 
like the word “sell” because he 
doesn't believe anyone is ever “sold”. 
He believes that you must find out 
what the prospect wants and give 
that prospect sufficient reason to 
make him want to buy. Ideas are 
the most important product a sales- 
man can have — and friends. Pete 
has plenty of both. 


Gerald Abowitz @ is studying for 
a Master's degree under the Camp 
bell Fellowship at Columbia Uni 


versity. 





William A. Holt @ has joined the 
industrial heating department of the 
Canadian General Electric Co., 
Ltd., Toronto, Canada. 


Edward A. Sprigg @, formerly 
manager of the Orange Plant of 
Breeze Corporations, Inc., has been 
transferred to headquarters engi 
neering division in Union, N.J., as 
chief engineer. He joined Breeze 
Corporations in 1949 as project en 


oi 7 
gineer. 


William F. Kramer @ has been 
transferred to the main office of the 
Pure Oil Co. as chief inspector and 
assistant manager in the refinery 


technical department 





SENTRY Furnaces 


eliminate decarburization 
at Chicago Rivet 


Two Sentry Furnaces (part of a 3-furnace 
installation) at the Chicago Rivet and Machine 
Co., Bellwood, Illinois, provide trouble-free 
service unequalled by other furnaces. 















































Header hammers must 
be completely free of 
decarburization. 


Only the Sentry Diamond Block Atmosphere 
gives them the scale-free and decarburization- 


free heat treatment of hammers and tools re- 
quired in the production of rivets and resale 


and replacement parts. 









entry ELECTRIC FURNACES 


THE SENTRY CO.* FOXBORO: MASS. 
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Request Catalog 
c-35 


Tells the full story of 
Sentry Furnaces and 
The Lestry Diamon4 
Block Method 














John J. Carroll @, formerly met- 
allurgist, Ford Instrument Co. Div. 
of Sperry Corp., is now process en- 
gineer for Grumman Aircraft Corp., 
Bethpage, L.L, N.Y. 


Richard A. Burkett @ has a new 
position as sales and field engineet 
for Penn Precision Products, Inc 
Reading, Pa., a firm specializing in 
rolling beryllium copper and other 
alloys to close tolerances and thin 


gages. 


W. D. Becker @, long a member 
of the staff of Burns and Roe, Inc., 
engineering consultants, has formed 
his own group, W. D. Becker & As- 
sociates, Marine City, Mich. At 
Burns and Roe Mr. Becker was a 
piping specialist, in charge of high- 
temperature, high-pressure power 
plant piping design, including asso- 
ciated metallurgical and corrosion 
problems. 


Lester F. Spencer @, formerly of 
Pratt & Whitney Aircraft Div., Hart- 
ford, Conn., as process engineer, is 
now with the Naval Research Labo- 
ratory, Ferrous Alloys Branch, 
Washington, D.C., as metallurgist. 


Stephen M. Toy @ is now a re 
search associate at Ohio State Uni- 
versity. 


James A. Krimian @ is now with 
Packard Motor Car Co. as chemical 
engineer. For 21 consecutive years 
he was with Murray Corp. of Amer- 
ica as chemist, materials engineer, 
chief chemist and laboratory super- 
visor. He received his B.S. in Chemi- 
cal Engineering from Michigan 
State College in 1931. 


H. D. Sturgis @ has been pro 
moted to assistant manufacturing 
manager of the Wright Aeronautical 
Div. of Curtiss-Wright Corp. in 
charge of jet and reciprocating 
models. 


Ira S. Young @ is now metallur- 
gist at the Downey, Calif., plant of 
North American Aviation, Inc. 


Frederick E. Johnson @ Colorado 
School of Mines, 1954, is with the 
Hanford Atomic Products Operation 
of General Electric Co. as technical 
graduate, rotational trainee. 


Robin O. Williams @ has joined 
the staff of the General Electric 
Research Laboratorv in Schenec- 


tady, N. Y. 
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The increasingly wide adoption of PSC “Thin- 

Wall” radiant tubes by furnace builders is based 
on three impressive advantages: (1) Their light- 
wall, sheet alloy-construction saves both furnace 
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time and fuel. Being 33 to 50% lighter than cast 
tubes, they cut initial cost and handling time. (2) 
Return bends are fabricated to give uniform wall 
thickness throughout, promoting uniform flow of 
gas. (3) Because their smooth dense walls min- 
imize carbon build-up and consequent burn-out, 
PSC tubes are setting entirely 

new standards for service 

life. Precision-assembled in 

any size, shape or alloy. 

Write as to your needs. 


Send for 
HEAT-TREAT CATALOG 





THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


de de te 
mn “ “ 


OFFICES IN PRINCIPAL CITIES *& x*& ¥X& 
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SAVE OUTSIDE CHARGES 


Owning a Waltz furnace eliminates 
outside heat-treating charges. Assuming 
your furnace operating costs to be 
the same as those of the outside service, 
your savings can equal the profit 
of the outside service. 


hors what you save 


WITH YOUR OWN WALTZ HEAT-TREATING DEPARTMENT 


SAVE MATERIALS-HANDLING 


You save paper work and shipping 
costs by heat-treating on the premises. 
All high-speed steels can be processed 
in your Waltz plant, which heat-treats, 

quenches, draws, stress-relieves, 
normalizes and anneals, 


SAVE . 
PRODUCTION DELAYS 


No work gets held up waiting for 
outside service when you have your own 
Waltz equipment standing by in a corner 

no bigger than a utility kitchen. 

These always-ready facilities give 
you the speed and convenience 
you need for emergencies. 
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Personals . . . 


Paul M. Leininger @, formerly 
assistant professor of chemistry at 
Lafayette College, is now associate 
professor of chemistry at Albright 
College, Reading, Pa. 

A. S$. Cogan @ has been ap- 
pointed engineering development 
manager, ammunition — research, 
Arms and Ammunition Div., Olin 
Industries, New Haven, Conn. 


Richard E. Stoll @ has been 
transferred to the research labora- 
tory of U.S. Steel Corp. at Kearny, 
N.J., for a period of one year, after 
which he will return to the South 
Works of the Corporation 


Alexander Zekany @ has left 
Rohr Aircraft Corp. at Chula Vista, 
Calif., to take a position as research 
engineer with North American Avia- 
tion, Inc., in Columbus, Ohio. 


Leon H. Nelson (a member of the 
Executive Committee of the Calu- 
met Chapter @) has been appointed 
director of conservation and field 
control for the various plants of 
Crucible Steel Co. of America. He 
had previously been with the Buf- 
falo and Chicago districts of Re- 
public Steel Corp. in openhearth, 
metallurgical, conservation and 
quality control activities 


Forrest B. Fuller @ has retired 
after 34 years in research and de- 
velopment in aeronautical materials 
for the U.S. Air Force, Wright 
Field, Dayton, Ohio. 


Thomas A. Read @ has left Co- 
lumbia University to become pro- 
fessor of metallurgy and head of the 
department of mining and metal- 
lurgical engineering at the Univer 
sity of Illinois. 


C. Marvin Wayman @, who com 
pleted a two-year tour of duty with 
the U.S. Air Force in June, during 
which time he was engaged in tita 
nium research at Wright Air De 
velopment Center, Wright-Patterson 
Air Force Base, is now in graduate 
school at Purdue University, study- 


Ing 


~ 


Walter R. Smalley @ has trans- 
ferred from the South Philadelphia, 
Pa., works, aviation gas turbine divi- 
sion of Westinghouse Electric Corp., 
to the Kansas City, Mo., works of 
the same division. 


metallurgical engineering. 





Sone typical parts 
produced from 


Haynes alloys 


Custom Tailored to cut maintenance costs 


Alloys for Every Wear Condition 
Shaped to Your Specifications 


Hayes alloys are available in a wide range of prop- 


erties. They can be supplied as castings, forgings. 


stampings. or fabricated parts finished to close toler- 


ances and with a mirror-like finish where required. 
Some Haynes alloys are extremely hard—to resist 

severe abrasion, Some are tough and ductile, designed 

for use where mechanical shock or repeated stress cause 


ordinary metal parts to crack and splinter. Some resist 


( HAYNES 


2 TRADE - MARK 
% ALLOYS 


WR) ih 


Pir g ~ 


eeeeereeeeereeeee 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - San Francisco 


the corrosive action of acids, alkalies, and molten metals. 
Erosion from steam or liquids, the softening effects of 
high-temperatures, seizing and galling from metal to 
metal contact, are other severe conditions that can be 
eflectively controlled through the use of Haynes alloys. 
Send us a blueprint of one of your wearing parts and 
tell us about the conditions under which the part must 
operate. We are sure we can supply you with a Haynes 
alloy part “custom tailored” to solve your problem. 


“Haynes” is a registered trade-mark of 


Union Carbide and Carbon Corporation. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
+ Tulsa 
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Personals cee Robert B. Green @ has been 
named head of the physical research 

Charles H. Pitt @ is at present department of Baker & Co., Inc., 
an engineering assistant with the Newark, N. J. Dr. Green was for- 
Army Medical Research Laboratory, merly an associate professor of 
Fort Knox. Ky. physics at Stevens Institute, where 














he helped establish a solid state 





Robert A. Huggins @, formerly 
an instructor in the department of 
metallurgy at Massachusetts Institute 
of Technology, has accepted a posi- 





group. Previous to that he was an 











assistant professor of mechanical en- 











gineering at Massachusetts Institute 
of Technology. He received his B. S. 
tion as assistant professor of metal- degree from Princeton University 
lurgy in the School of Mineral and the Sc.D. from the Massachu- 
Sciences, Stanford University. setts Institute of Technology. 












































ENGINEERING IS 
OUR BUSINESS 









































































































HEAT TREATING FURNACES 
ARE OUR SPECIALTY 


— * 
combustion, ne. 
INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS 
7917 South Exchange Avenue Chicago 17, Illinois 


METAL PROGRESS; PAGE 135 







































Edwin W. Earhart @, formerly 
metallurgical engineer with Alan 
Wood Steel Co., Conshohocken, Pa., 
is now superintendent of metallurgy 
with the Lone Star Steel Co., Dallas, 
Texas. 

Geoffrey E. Brock @, an August 
‘54 graduate from Pennsylvania State 
University with a Ph.D. in metal- 
lurgy, is associated with the New 
Jersey Zine Co. of Pennsylvania as 
metallurgical investigator in prod 
ucts application. 


Warren P. Chernock @, formerly 
senior metallurgical engineer with 
the atomic energy div. of Sylvania 
Electric Products, Inc., Bayside, L. 
I., N. Y., is now senior scientist in 
the crystallographic group, physical 
properties section, physical chemis- 
try department of the general re 
search organization of Olin Indus- 
of New Haven, Conn. 


tries, Inc., 





Curtis M. Jackson @, a gradu- 
ate of New York University in June 
54 with the degree of Bachelor of 
Metallurgical Engineering, is now a 
member of the staff of the alloy 
development division of the metal- 
lurgy department at Battelle Me- 
morial Institute, Columbus, Ohio. 


Fred K. Landgraf, Jr., @, for- 
merly a metallurgical service engi- 
neer with the pig iron division of 
Republic Steel Corp., has recently 
been placed in charge of pig iron 


sales for the Chicago sales office. 


L. C. Mitchum @, formerly lubri 
cdtion engineer, is now supervising 
lubrication engineer for the State of 
Alabama for the Texas Co., with 
headquarters in Birmingham. 


William F. Klenk @ has enlisted 
in the U.S. Air Force for a period of 
two years as an Airman Third Class, 
and is working in the metals labora- 
tory in the steel and welding branch 
at Wright Air Development Center, 
Wright-Patterson Air Force Base, 
Ohio. 

Desle O. H. Miller & has accepted 
a position as sales engineer with the 
Chicago Rawhide Mfg. Co., work- 
ing out of the Peoria, IIL, district 
sales office. 

William A. Mays @, formerly 


metallurgical engineer with the U.S. 





Bureau of Mines, Amarillo, Texas, 
has accepted a position as research 
engineer with the North American 
Aviation Corp., Los Angeles 
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CARBONITRIDING AND ARMOUR 
AMMONIA INCREASE PRODUCTION 
AT PEARSON COMPANY 


New processes prove more efficient, safer for metal treating 


Those carbonitriding and brazing furnaces above mean greater The booklets offered below will show you how to put 
production and safety at the Pearson Industrial Steel Treating this knowledge to work in your plant. Write today for 
Company in Chicago. And Pearson specifies Armour's pure, dry free copies. If your ammonia problem ts unusual or press- 
ammonia and dependable service for their carbonitriding ing, write us giving full details of your requirements 





All through the metal treating field, plants are using every . ‘ : 
: 6 B : r———— Clip and mail this today! 
improved process they can to provide their clients with better 


work. Since many of these new processes require ammonia, (_] “ Applications of Dissociated Ammonia ’ 


| 
more and more companies like Pearson are calling on Armour 7 [[] * Ammonia Installations for Metal Treating ’ 
ammonia and service for best results. | ["] “The Nitriding Process ” ["] * Carbonitriding 
Carbonitriding has reduced costs and increased safety in many | 
plants. And Armour men were there in many cases to give ad | 
vice and help on installations. Those men in Armour's Techni | 
cal Service Department are equipped and ready to help you in | 
your installation l 
| 

| 

| 


Firm 
Since 1947 Armour has sponsored a fellowship at the Massa- Address 
chusetts Institute of Technology for the study of carbonitriding 

and other modern metal treating processes. That knowledge is 

basic research, and available to you 


= ia Save money on our tank truck delivery ARMOUR Cmimoniia Diwsion, 


service available in most areas 
Armour and Company + 1355 West 31st Street + Chicago 9, iil. 
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HowToGut Costs 
in Metal Treating! 


...Use sARRETT*Anhydrous Ammonia 


\\| 


S thy 
p NITROGEN 


plat 


BRAND 


~—and you have the most economical source of dis- 
associated hydrogen and nitrogen for metallurgical 
uses. 6,750 cubic feet of Hydrogen and Nitrogen 
from a single 150 lb. cylinder! And you don’t have 
to stock up heavily—our coast-to-coast delivery 
service will give you fast delivery on 150, 100 and 
50-lb. cylinders. 

Check the many jobs Barrett Ammonia can do 
so well—then order today! 


Do You Use Anhydrous Ammonia 
for These Important Jobs? 


¢ Protective atmosphere for bright annealing, brazing 
and powder metallurgy. 


Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 


Case hardening of iron and steel with case depths 
up to 0.025 inches. 


Sintering of metal powder compacts. 


Augmenting corrosion—resistance treating for alu- 
minum, magnesium, other light metals. 


As a solvent in making electrolytes for electrolytic 
recovery of salts. 


GET THIS VALUABLE HELP? 


Technicians specially trained in the use of Anhydrous 
Ammonia for the above and other metallurgical uses 
are ready to help you. No obligation. Call or write 
today! Also—valuable handbook available on the use 
and economical handling of Ammonia. Request it. 





First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


= Look for the green cap! 
4 


Ironton, Ohio Orange, Texas Omaha, Nebraska 
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Personals . . . 


Charles K. Leeper @ is employed 
as senior engineer with Nuclear 
Development Associates, Inc., White 
Plains, N. Y. 


Arthur F. Hallam @, formerly 
metallurgist with Clevite-Brush De- 
velopment Co., Cleveland, has ac- 
cepted a position as physicist for 
Firestone Tire & Rubber Co., Akron, 
Ohio. 


Louis F. Roth @, formerly metal- 
lurgist with Deere & Co., Moline, 
Ill., is now employed as a metal- 
lurgist at Russell, Burdsall & Ward 
Bolt and Nut Co., Rock Falls, Til. 


Harold A. Kahler @, formerly 
eastern district representative for 
Poor & Co., Chicago, is now assist- 
ant to the vice-president of the 
Promat Division of the company. 


D. I. Sinizer @, formerly with 
Arthur D. Little, Inc., Cambridge, 
Mass., is now project manager in the 
metallurgical department at National 
Research Corp. in the same city. 


Albert David Rossin @ entered 
Massachusetts Institute of Tech- 
nology following graduation from 
Cornell University in June 1954, 
and is attending the M.LT. Oak 
Ridge School of Engineering Prac- 
tice in Tennessee, and is studying 
for the degree of master of science 
in nuclear engineering. 


Charles E. Sallade @ is now em- 
ployed at Frankford Arsenal, Phila- 
delphia, as metallurgist in the indus- 
trial service section of the artillery 
department. 


Walter E. Jones @,. formerly a 
metallurgist in Thomson Laboratory 
of General Electric Co. at Lynn 
(Mass.) River Works is now manager, 
vacuum melted products engineer 
ing, Carboloy Dept., Detroit. 


Irving Rozalsky @, formerly re- 
search associate at Case Institute of 
Technology, from which he obtained 
the Ph.D. degree in June 1954, is 
now employed as metallurgist in the 
Wood River, IIl., research laboratory 
of Shell Oil Co. 


Alfred Strasser @ has resigned as 
metallurgist at Wright-Patterson Air 
Force Base to become metallurgist 
for Nuclear Development Associates, 
White Plains, N. Y. 
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“The banishment 
of cyanide pot 
headaches”’ 


1. FEATURING: A “Big 3” 
auto maker and Lindberg high 
frequency induction heating units. 


3. Formerly rods were placed on 
fixtures, conveyed twice through 
cyanide pots and quench tanks. 


0 er ator $ 
Power Costs 


Cost per Fo gol 
(sta labor Hrs) ° 


5. Besides these savings, down 
time and maintenance were cut to 
aminimum;scraprate cut to zero. 


“ i 
juiteigpaiilaateaed 
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7. Plant space required for heat- 
treating cut 75%, 





2. This famous auto maker 
bought three Lindberg units to 
heat treat valve tappet push rods. 


ite 


- is per mint 
Push: va ’ capacity)...51 


er unit (maximu 
Pushrods per nour, 
3 units (maximum 
Pushrods per day on 
2 shift, 8 hour basis 
(maximum). are 


).. .. 9,180 


46,880 


4. The new Lindberg units 
harden both ends of pushrods at 
once—give high production— 
add uniformity and quality. 


< ES eT Ee Bee 
6. Potential and actual problems 
from these negative conditions 
were all eliminated. 


8. The general shop foreman 
says: ‘There's such vast improve- 
ment, I’d never cyanide again.” 


LINDBERG | MEH FREQUENCY DIVISION 


LINDBERG ENGINEERING COMPANY 
| 2448 PY Hubbord Street * Chicago 12, Illinois 
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Box A containing full furn- 
ace load of parts process- 
ing in work chamber. Box 
B—fully loaded, pre-heats 
in the upper vestibule. Box 
C—fully-loaded, waits on 
conveyor. 


Box A completely proc- 
essed, moves out to eleva- 
ator and is lowered into 
quench; bringing pre- 
heated Box B to loading 
level. Box B is pushed into 
heat chamber and door is 
closed. 


After proper interval, 
outer door is opened. Box 
Cis placed on upper eleva- 
tor and raised to pre-heat 
position as Box A is lifted 
from quench and removed 
from lower elevator. 


Sealed Cycles; double door seal 
affords complete flexibility of 
processing without exposing heat 
chamber to air contamination. 


12045 Woodbine Ave., Detroit 28, Mich. 


Phone: KEnwood 2-9100 
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PREHEAT AND 
SLOW COOL 
CHAMBER 




















Upper vestibule is easily adapted for slow 
cooling. Quench is adaptible for inter- 
rupted quenching. 


TYPE, CONTROLLED 
MOSPHERE FURNACES 





Personals .. . 


C. M. Davis @, formerly plant 
metallurgist at the Litchfield, IIL, 
plant of the American Radiator & 
Standard Sanitary Corp., has ac- 
cepted a position as metallurgist with 
South Gate Aluminum and Mag 
nesium Co., South Gate, Calif. 


W. Sansom @ is now employed as 
district sales manager in the newly 
opened Montreal office of Vanadium- 
Alloys Steel (Canada) Ltd., covering 
Quebec and the eastern provinces. 


E. M. Doss @ is now employed 
by the Aerojet-General Corp., Azusa, 
Calif., where he is attached to the 
materials engineering department. 


Willard O. Cook @ has transferred 
his interests from steel to farming 
following retirement from United 
States Steel Corp. after 37 years of 
service. Mr. Cook held the position 
of research associate and was mainly 
concerned with the quality study of 
hot-dipped and electrolytic tin plate. 


J. V. Houston, Jr. @ has been 
transferred by the American Brake 
Shoe Co, to Duluth, Minn., to open 
a sales and service office serving min 
ing companies. Mr. Houston holds 
the title of manager, iron range 
development. 


K. L. Keating @ has resigned from 
the staff of Stanford University 
where he was an instructor in metal 
lurgy, to join the technical staff of 
Bell Telephone Laboratories in Al 
lentown, Pa. 


E. H. Babcock @ has accepted a 
position as senior metallurgist with 
Consolidated-Vultee Aircraft Corp., 
Pomona, Calif. 


N. F. Ward @ is now chief ma 
terials and process engineer and head 
of materials and process control 
division of aero engineering at the 
U. S. Naval Air Faculty, Litchfield 
Park, Ariz. 


R. C. Waugh @, who graduated 
in metallurgical engineering from 
Cornell University in June 1954, has 
accepted a position as junior metal 
lurgist at the Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 


W. J. Herten @ is employed as 
process engineer by Rheem Mfg. 
Co. in the aircraft div. at Downey, 
Calif. 




















Silicon carbide skids replace chrome hearths in seven furnaces, and give. . 


3 Times the hearth life 


This forge furnace is one of seven operated by a well 


known automotive company. In four of these they heat 
16-lb steel slugs to 2250 F, pushing through about 250 
slugs every hour. In the others they heat 6-lb billets. 
All seven furnaces originally had rammed, chrome-ore 
hearths, but the wear and tear was much too severe. 
The hearths constantly needed repairs. And in less than 


three months, they'd be worn out. 


Today, all these furnaces have silicon carbide skid 
rails. These average nine months’ life, and require few 
repairs between times. That's only one third as many 
replacements as formerly required; one third the labor; 


and one third the downtime. 
Figure the total savings! They're sizeable enough to 
make anyone check for possible applications for our re- 


tractories. The easiest way: leaf through ‘Super 


Refractories in Heat Treatment Furnaces 10 easy-t 
read pages of picture-caption case histories. Your type 
of furnace is undoubtedly shown. Write for your copy 


today. No obligation, of course 


CARBORUNDUM 


Registered Trademark 


Dept. C-114, Refractories Division 
The Carborundum Co., Perth Amboy, WN. J. 


Please send tree booklet to 
NAME POSITION 
COMPANY 


ADDRESS 





Charles E. Peterson @ is now 
chief metallurgist of Mackintosh- 
Hemphill Co., Pittsburgh and Mid- 
land, Pa., where he has been assigned 
a major responsibility for the tech- 
nical phases of producing cast iron 
and steel rolls, cinder pots and other 
company products. After serving in 
the U. S. Navy, Mr. Peterson gradu- 
ated from Carnegie Institute of Tech- 
nology with a degree in metallurgy. 
In 1949, he joined Mackintosh- 
Hemphill as a metallurgical assistant 
to the vice-president in charge of re- 
search and development, but left the 

Charles E. Martin @ is teaching company in 1953 and until his pres 
machine shop in the industrial arts 


Personals . . . 


Henning Klouman @, formerly 
with Michiana Products Corp., Mich 
igan City, Ind., is now foundry man- 
ager, Lakeside Div., Bendix Aviation 
Corp. 


Charles C. Eeles @ has been trans 
ferred by the Ohio Fuel Gas Co. 
from Toledo to Columbus, Ohio, 
where he is assistant industrial and 
commercial sales manager. 


ent assignment was a sales and re 
department at Rocky Mountain Col- search metallurgist for the rolls 
lege, Billings, Mont. 


division of Blaw-Knox Co. 
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A RIGHT SYLVANIA ROD... 


FOR EVERY INERT 
GAS WELDING JOB 


THERE'S 





+ 





SYLVANIA sR 
OFFERS 3 HIGH- 
QUALITY TUNGSTEN 
ELECTRODES = (NY 


As every weld- 
er knows, for best 
performance and long- 
est electrode life, you must 
select the right rod for each 
particular purpose. This is why 
Sylvania offers 3 different tungsten 
electrodes to cover the full range of re- 
quirements for any inert gas arc welding job. 


Sylvania ...a pioneer in tungsten 


Sylvania is a pioneer in the development of tung- 
sten in many forms. Our research and advanced 
techniques in electrode manufacture and quality 
control, from ore te finished product, assure ume- 
saving Operation and dollar-saving dependability. 

Either Sylvania Puretung, Thoriated Tungsten or 
Zirtung Electrodes will answer any inert gas weld- 
ing problem you have. Order them from your near- 
est Sylvania Welding Distributor today! 












HERE'S THE 
MOST HELPFUL 
CHART YOU'VE 
EVER SEEN! 


SYLVANIA 


Sylvania Electric Products inc 
Dept. 47-2311, 1740 Broadway 
New York 19, N.Y 
Please send me copy uf new money 
saving welding chart 
Nome 
Street 


City Zone State 


GET YOUR 
COPY 


QUICK SOLUTIONS TO YOUR TOUGHEST PROBLEMS! 


This new chart keeps valuable welding 
hints and short cuts at your fingertips. 
Tells what to do about difficult starts, 
brittle tips, contamination . . . and many 
other tricky problems. A real time and 
money saver! Mail coupon for free copy 
today! 


LIGHTING » RADIO + ELECTRONICS + TELEVISION 
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William O. Wood @ is now a sales 
engineer with Vanadium-Alloys Steel 
Co. with headquarters in St. Louis, 
Mo., after having been associated for 
four years with the Lindberg Steel 
Treating Co., St. Louis. 


Ned D. Hehner @ has completed 
work for the M.S. degree in metal- 
lurgy at the University of Cincinnati 
and is now in the U. S. Army at Ft. 
Leonard Wood, Mo. 


Leland F. House @ has been 
transferred from the materials section 
of the aircraft nuclear propulsion de- 
partment, General Electric Co., 
Cincinnati, to the large steam tur- 
bine-generator division, Schenectady, 
where he is employed as a metal 
lurgical engineer in the manufactur- 
ing engineering section. 


Stewart W. Sandberg @ has trans 
ferred from materials engineering 
department, metallurgical applica 
tion section of Westinghouse Electric 
Corp., East Pittsburgh, Pa., to the 
development engineering depart 
ment, aviation gas turbine division of 
the corporation in Kansas City, Mo 


R. K. Sheetz @, who graduated 
as a metallurgical engineer from Vir 
ginia Polytechnic Institute in June 
‘54, is employed in the metals re 
search division of Olin Industries, 
Inc., New Haven, Conn. 


Edgar Belkin @, a former em 
ployee of Westinghouse Electric 
Corp., Buffalo (N. Y.) Works, as a 
metallurgist in the copper depart 
ment, is now employed as a metal 
lurgist at Picatinny Arsenal 


George John @ has been promoted 
from assistant metallurgist to metal- 
lurgist of the foundry division, Tex- 
tile Machine Works, Reading, Pa. 


John G. Frantzreb @, formerly 
chief metallurgist of J. D. Adams 
Mfg. Co., Indianapolis, has accepted 
a position as materials engineer with 
Caterpillar Tractor Co., Peoria, II]. 


Hugh P. Gibbons @ has joined 
the Michigan Steel Casting Co., De 
troit, as superintendent of research 
in the metallurgical alloys division. 


John H. Rizley @ has resigned 
from the staff of AiResearch Mfg. 
Co., Phoenix, Ariz., to join the 
Guided Missile Division of Consoli- 
dated Vultee Aircraft Co., Pomona, 
Calif., as a metallurgist in the process 
control and reliability department 
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LEHIGH H DIE 
PRODUCES 
INTRICATE 

FLOOR-PLATE 

SECTION 


The picture at the upper right shows 
the business end of a large blanking 
and-forming die, used in making 
floor-plate sections for Flash-Stone 
Company, Ine., Philadelphia. The 
photograph below shows 1l-gage 
sheet steel being fed into an S50 
ton press, beyond operator, where it 
undergoes initial blanking and form 
ing. Additional forming, plus trim 
ming, are done in a return pass, at 


operator’s left. Above appears the 


Bheet steel, being fed into press for initial blank 
ing and forming, is further formed and trimmed 
on the return pass into the finished floor plate 
which is shown on the slide near foot of picture 


finished product, an 1134-in. square, 
with numerous lugs on the top and 
sides for gripping the concrete 

The lie, made of Lehigh I tool 
steel, is providing long production 
runs because of its cood resistance to 
wear and shock. Redressing is seldom 
required, 

Lehigh His a high-earbon, high 
chromium, air-hardening tool steel, 
well known for its easy machinability 
and easy heat-treatment. It’s a deep 


hardening steel, too, with high com 
pressive strength 

TYPICAL ANALYSIS 
Molybdenum 0.80 
Vanadium 0.40 


(Carbon 1.55 
Chromium 11.50 
Like to prove to yourself how Le 


high Il Tool Steel wears 
and wears? 


and wears 
Call your tool steel 
distributor, or write a line direct to 
us at Bethlehem, Pa 


‘ BETHLEHEM TOOL STEEL ENGINEER SAYS: 


i> Use Distortion 


= 
a 

Distortion of tool steel in heat-treat 

ment is a phase of toolmaking which 

is often misunderstood. And some of 

the available distortion-test data adds 

to the confusion, 

Typical of the misleading distor 
tion tests are those on bar stock, about 
*%4 in. round and 1 in. long. The re 
sults are reported as the change in 
length occurring in the hardening 
heat-treatment, and certainly do tell 
what happens when steel of that size 
is hardened. But how to use this data 
to predict size changes of tools of 
other sizes’? There’s the rub! 

The test described implies that the 
(distortion figure for the 1-in. piece 
can be applied elsewhere—for ex 


Tests With Care 


ample, that a 5-in. piece changes 5 
times as much, and a 10-in. piece 10 
times as much. Not so! Depending on 
the size and shape of the pieces being 
hardened, expansion or contraction 
may occur, but the factor cannot be 
used to predict which. Therefore the 
data obtained on the test piece is of 
limited value, as it applies only to 
the hardening of tools of the size and 
shape of the test piece itself. There is 
no such thing as a single test speci 
men Which predicts size changes in 
tools of various sizes and shapes 

If you would like additional in 
formation on distortion. write for a 
copy of our article, ‘‘ Distortion of 
Tool Steels in Heat-Treatment.’’ 












Personals .. . 


M. E. Fine @ is now a professor 
in the graduate department of metal 
lurgy at Northwestern University. 


Pol Duwez @, professor of me 
chanical engineering at California 
Institute of Technology, has termi 
nated his association with the Jet 
Propulsion Laboratory and will de 
vote all his time to teaching and 


carrying out research at the Institute. 


Richard W. Wilson @, formerly 
chief metallurgist and assistant foun- 
dry superintendent at the American 
Hoist & Derrick Co., St. Paul, Minn., 
has been appointed sales engineer 
with the Electro Metallurgical Co.., 
division of Union Carbide & Carbon 
Corp., with office in Chicago. 


Ward W. Minkler @ has been 
transferred to the New York office 
of Titanium Metals ¢ ‘orp. of America 


as assistant manager of market de 


velopment 








« «+e many designs for 
Heat Treating Needs 


Standard Alloy cast trays, fixtures, baskets 
and boxes represent quality of alloy and 
craftsmanship that come as a result of 
careful design, close metallurgical control, 
and inspection throughout the course of 


production. 


Standard offers cast alloys to conform to 
the most severe applications and service 
conditions. Thus, long, trouble-free life is 


assured. 


Many designs are available in sizes suit- 
able for practically all furnace require- 
ments. We invite the opportunity to quote 


on special needs. 
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Donald W. Hackett @, formerly 
with Globe American Corp., Koko 


mo, Ind., has been appointed to the 


staff of the Y-12 Plant, Oak Ridge, 
Tenn., an atomic energy installation 
operated by Carbide and Carbon 
Chemicals Co., a division of Union 
Carbide and Carbon Corp. 


Stephen L. Ingersoll @, previousl) 
vice-president and treasurer of the 
Ingersoll Steel Division of Borg 
Warner Corp., Chicago, has been 
promoted to the post of executive 


vice president 


M. L. Kaufmann @ is now vice 
president of the Usco Plate Corp., 
East Chicago, Ind., in addition to 
being vice-president of the parent 
company, the United States Reduc 
tion Co. 


A. A. Archibald @ has been named 
vice-president, engineering and plant 
for Jones & Laughlin Steel Corp., 
Pittsburgh. He was formerly vice 
president, special products and serv- 
ices, with responsibility for the di 
rection of the wire rope, warehouse 
electric weld tube and container di 
visions. In his new position, he will 
have administrative responsibility 
for the engineering division, products 
development, and plant develop 
ment. Mr. Archibald joined Jones & 
Laughlin in 1935 as an assistant in 
the metallurgical department at the 
Pittsburgh Works. In 1940 he was 
transferred to the sales department 
and was sent to the Philadelphia dis 
trict office. During World War II, 
Mr. Archibald was loaned by the 
corporation to the War Production 
Board, Steel Division, as a dollar-a 
year man. He became assistant to 
the vice-president, plant develop 
ment, in 1947, and in 1950 was 
made director of plant development. 
In 1952 he was named director of 
special products and services, and 
in April, 1954 vice-president. 


Ben Ray @ has been appointed 
manager of technical field service, 
industrial chemical sales division of 
Solventol Chemical Products, Inc 
Detroit. He brings to his new po 
sition several years experience with 
Solventol, and prior to that with 
Chrysler Corp., where he worked on 
the surface treatment of metals in 
the metallurgical and processing 
laboratories. Mr. Ray received his 
degree in chemical engineering from 
Wavne University. 
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Here’s how you save 


WITH THE 


DU PONT SODIUM HYDRIDE 
DESCALING PROCESS 


1. SHORT TIME CYCLE 


Only 15 seconds are required to get cold 

reduced-annealed strip clean and bright 

—10 to 20 minutes for fabricated arti- 

cles, sheets, wire, rods, bars and forg- 
ings. Even heavily scaled forgings ( '4’’ scale thickness) 
take less than an hour! 


2. NO LOSS OF BASE METAL 


There’s no danger of costly rejects due 

to pitting, etching, or loss of gauge with 

the Du Pont process—no matter how 

long work is left in the bath. This per- 
mits working to closer tolerances and assures high 
dimensional accuracy. 


3. RETREATMENTS RARELY NEEDED 


One pass through the sodium hydride 

bath will do the job completely. You 

can maintain uniform speed in produc- 

tion-line descaling. Quick completion 
of orders means you can substantially cut down on 
inventory in process. 


4. SIMPLIFIED PROCESS 

No scale-breaking or special racking 

procedures are required. Finished stock 

of any size or shape can be completely 

descaled with the versatile Du Pont 
process. Even dissimilar metals can be treated in the 
same bath—at the same time! 





r 
DU PONT 


Sodium hydride process 
for positive descaling 





L BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


5. EASY TO OPERATE 

Any pickler can be trained in a few 
ee = |) = hours to run the Du Pont Sodium Hy- 
sy dride Descaling Processeffectively. You 

can do more work with fewer men and 


less equipment. And you save on time, space and labor 


costs. 


If you are descaling metals which are 
unaffected by fused caustic at 700°F., 
it will be to your advantage to talk 
with us about the Du Pont Sodium Hy- 
dride Process. Du Pont pioneered this modern descaling 
method and can bring a depth of technical experience to 
bear on your descaling problems. There’s no cost for this 


ratty 6. DU PONT TECHNICAL SERVICE 
a 
i 


La 


service which includes laboratory investigation of prob- 
lems plus expert aid in the construction, installation and 
operation of the process. Just call our nearest district 
office or send in the coupon below. 


SEND FOR FREE BOOKLET describing the Du Pont Sodium Hy- 
dride Descaling Process—how it works—what it can do for 
you. This illustrated booklet lists the metals that can be de- 
scaled with this remarkably efficient process . . . gives brief 
descriptions of necessary equipment and operating pre- 
cautions. Just fill out and mail the coupon below for your 
copy. E. I. du Pont de Nemours & Co. (Inc.), Electrochemicals 
Department, Wilmington 98, Delaware 


DISTRICT AND SALES OFFICES: Hialiimore « Hoston 
Charlotte + Chicago+ Cincinnati « Cleveland « Detroit 
Kansas City* + Los Angeles + New York « Philadelphia 


Pittaburgh «San Francisco *pmaRmaOA & PAGE IN 


MAIL THIS COUPON FOR FREE BOOKLET 


E. I. du Pont de Nemours & Co. (Ine 
Electrochemicals Department MP-11 
Wilmington 98, Delaware 


Please send me your free booklet on Sodium Hydride De 
scaling 


Please have one of your technical men call. I am interest 
ed in descaling _ 


Name__ Position 
Firm 


Addri Ss 





J 





i eteistnceniemen ____State_ 


| 
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RODINES 


(PICKLING ACID INHIBITOR) 


STANDARD 
PICKLING PRACTICE 
THE WORLD AROUND 


Rod and wire are pickled clean with 
‘“Rodine” without wasting either 
acid or metal. Breakage in drawing 
from acid brittleness is minimized. 





It is cheaper to pickle 
with “RODINE” than 
without "RODINE”’ 











Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


[Nef General Offices: Ambler Penna. 
OCESSES 


Detroit, Michigan Niles, California Windsor, Ontario 
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Personals . . . 


William N. Findley @, formerly 
of the University of Illinois, has 
accepted a professorship in engineer 
ing at Brown University, where he 
expects to continue his research on 
the mechanical behavior of metals 
and plastics. Professor Findley is 
setting up a new laboratory at Brown 
University for fatigue and creep 
testing. 


Hugh (Pat) Gibbons @ has been 
appointed supervisor of the Rx Met 
Div., Michigan Steel Casting Co., 
Detroit. Mr. Gibbons was formerly 
plant superintendent for the Cannon 
Muskegon Corp., Muskegon, Mich. 
Prior to this he was assistant super- 
intendent at the Hillsdale Foundry 
Co., Hillsdale, Mich. He is a grad- 
uate metallurgical engineer from 
the University of Michigan. 


L. C. Schweitzer @, formerly 
Chicago district manager of the 
Tocco Div., Ohio Crankshaft Co., 
Cleveland, has been appointed as- 
sistant general manager of the di- 
vision. Mr. Schweitzer joined Ohio 
Crankshaft Co. in 1939 after having 
served as an industrial heating spe 
cialist for Westinghouse Electric 
Corp. He established Tocco’s first 
sales office in Chicago, and served in 
turn as sales engineer, district sales 
manager, and, finally, district man- 
ager. He holds the degree of B.S. 
in metallurgy from Carnegie Insti- 
tute of Technology, and has had 
29 vears of experience in engineering 
and sales. 


Ranald M. (Don) Garrison @ has 
been appointed manager of manu- 
facturing for Hanson-Van Winkle- 
Munning Co., Matawan, N.J. Prior to 
naval service during World War II, 
Mr. Garrison worked for nine years 
as chief engineer, then plant man- 
ager of an oil field equipment com- 
pany. He has bachelor’s degrees in 
electrical engineering from Rice In- 
stitute and in mechanical engineer- 
ing from Cornell University. 


Herbert L. Pfaffhausen @ and 
John F. Quereau @ recently ob- 
served the 25th anniversary of their 
employment with Leeds & Northrup 
Co., Philadelphia, and were present- 
ed with 25-year plaques. Mr. Pfaff- 
hausen is sales field engineer in 
Philadelphia, and Mr. Quereau is 
production manager. 












































Advances in Aluminum Die-Casting have opened 
the door to increased production, lower costs for 
Johnson. Johnson pioneered the use of aluminum 
and reduced the weight of outboard motors by 65% 
with the initial aluminum motor. 


Because the outboard motor must remain portable, 
aluminum’s resistance to corrosion and the light-but- 
strong quality prove ideal, give more power-per- 
pound than any other metal. There are more than 
fifty-five different aluminum die-castings in the motor 
shown here. 


Aluminum die-castings permit close dimensional 
control that results in minimum machining. Thin, 
strong wall sections and intricate contours are made 




















possible. Excellent surface finishes are achieved with- 
out grinding or buffing. 


You, too, can take advantage of aluminum advan- 
tages and also get Reynolds engineering and styling 
help in the design of your products. Remember 
aluminum is light but strong s always attractive 
(frequently without special finishes) 
lent heat and light reflectivity 
thermal conductivity. 


. has excel 


high electrical and 


Consult Reynolds Aluminum Specialists on your 
next design or redesign project. Call the Reynolds 
Office or Distributor listed under “Aluminum” in 
your classified directory or write Reynolds Metals 
Company, 2519 So. Third St., Louisville 1, Kentucky 


See ‘Mister Peepers”, starring Wally Cox, Sunday nights on NBC-TV 


ALUMINUM 


REYNOLDS 


MODERN DESIGN 


a8 A 








ALUMINUM iN 


NOVEMBER 


Look for 
this new seal 


in color on foil 


dentifying 
products 
Designed in 
Reynolds 


Aluminum 
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Personals .. . 


\ portrait of Clark B. Carpenter 
© was unveiled at Colorado School 
of Mines by the Alumni Assoc. at 
the end of the last school year, to 
gether with a bronze plaque com 
memorating “his 32 years of dis 
tinguished service as assistant pro 
fessor, associate professor, head of 
the department of metallurgy, and 
dean of the graduate school”. Dr 
Carpenter retired a year ago. 


Henry A. Holberson @ has been 
elected vice-president and general 
manager of Youngstown Metal Prod- 
ucts Co., a subsidiary of the Youngs 
town Sheet and Tube Co., Youngs- 
town, Ohio. After 


instructor in engineering subjects at 
‘ 


serving as an 


‘mgstown College and Case In 
stitute of Technology. Mr. Holber- 
son joined the company in 1935 as a 
tool and diemaker. Three years later 
he became a tool and die designer, 
an engineer in 1940, and assistant 
vice-president in 1951. 





HEAT AND connosion A/S 
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used in many shapes, 
many sizes, for the 
hottest jobs... 


This king-size Faurire casting emphasizes the fact 
that Ohio Steel can produce heat-resistant castings for 
almost any application. All our engineers and metal- 
lurgists need are the facts about where and how the 


castings are to be used. 


Sound castings result from FUNCTIONAL DESIGN 
that can be cast with maximum strength . . . RELIABLE 
METALLURGY based on comprehensive experience .. . 


CONTROLLED FOUNDRY METHODS using finest equipment 
and continuous inspection. Ohio Steel ranks high in 


these essentials. 


THE OHIO STEEL FOUNDRY CO. 





SPRINGFIELD, OHIO 


METAL PROGRESS; PAGE 150 


Plants at Lima and Springfield, Ohio 





James G. Sylvester @, formerly 
head, research laboratory division of 
Mutual Boiler & Machinery Insur 
ance Co., Boston, has announced the 
establishment of a firm of consulting 
engineers, J. G. Sylvester Associates, 
specializing in industrial — radi 
ography. An industrial X-ray labor 
atory, metallurgical laboratory, and 
physical testing facilities are located 
in Hingham, Mass. 


Henry O. Fuchs @ has resigned 
as chief research engineer of Preco, 
Inc., Los Angeles, and will devote 
full time to applications and further 
developments of shot peening, flame 
hardening, and other activities of the 
Metal Improvement Co. Los An- 
geles. He has been a director of the 
company and chairman of its board 
since 1946, and is now vice-presi- 
dent. He will also remain connected 
with Preco on a consultant basis. 


Thomas J. McCue @ has been 
appointed district manager of sales 
in the Philadelphia territory for 
Wyckoff Steel Co., Pittsburgh 


Norman Birch @ has been ap 
pointed vice-president in charge of 
operations of the Meadville, Pa., 
plant of the National Bearing Div. 
American Brake Shoe Co. A grad 
uate of Massachusetts Institute of 
Technology, Mr. Birch joined the 
company in 1939 and has held vari- 
ous positions in the metallurgical 
department. In 1952, he was ap- 
pointed foundry 
tendent, the position 


general superin 
1c held at the 


time of his promotion. 


Robert A. Canning @, formerly 
manager of production engineering, 
Carboloy Dept. of General Electric 
Co., has been named manager of 
quality control for both the Detroit 
Mich., plants. Mr. 
Canning, who joined Carboloy in 
1946, holds a B.S. degree in ele« 
trochemical engineering from Mass 
achusetts Institute of Technology. 


and Edmore, 


Ralph R. Sorber @ has been ap 
pointed manager of the heat treat 
department in the Endicott, N.Y., 
plant of International Business Ma- 
Corp. Mr. Sorber joined 
1.B.M. in 1950 as a heat treat oper 


ator, and in 1952 became an in 


chines 


spector. He later became a_ heat 
treat technician, and in 1953 joined 
the general manufacturing training 


program. 














What's the Right X-ray Film? 


ey 


PRODUCT: 


Nozzle for jet plane's air conditioner. 


MATERIAL: 
Aluminum Alloy 355, 2 in. thick 


EQUIPMENT: 
140 k.v. x-ray machine 


Kodak Industrial X-ray Film, Type A 


— EN curved vanes are machined in the rim 
of this aluminum casting. It’s foolhardy to 
“guess” if castings are sound and defect-free, machin- 
ing costs are too great. 

So, all rough castings go to the radiographer to 
be x-rayed. For these radiographs he uses 86 k.v. at 
a distance of 48 inches, 45 seconds exposure time. 


The film selected is Kodak Industrial X-ray Film, 
Type A. 

This film gives him high contrast with little grain- 
iness. It’s fine for examination of light alloys with 
short exposures at low voltages. Also has sufficient 
speed to use with high voltage equipment in radio- 
graphing thick or dense materials. 


RADIOGRAPHY 


.-. another important example of Photography at Work 


THERE'S A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find the best 
means of solving it in one of Kodak’s four types of industrial 
x-ray film. This choice provides the means to check castings 
and welds efficiently, offers optimum results with varying alloys, 
thicknesses and radiographic sources 


Type A—has high contrast and fine graininess with adequate speed 
for study of light alloys at low voltage —heavy parts at intermediate 
and high voltages. Used direct or with lead-foil screens 

Type F—provides the highest available speed and contrast when 
exposed with calcium tungstate intensifying screens. Has wide latitude 
with either x-rays or gamma rays when exposed directly or with 
le ad screens 

Type K—has medium contrast with high speed. Designed for gamma 
Tay and x-ray work where highest possible speed is needed at available 
kilovoltage without use of calcrxum tungstate screens 

Type M—provides maximum radiographic sensitivity with direct 
exposure or lead-foil screens. It has extra-fine grain and, though speed 
is less than Type A, it is adequate for light alloys at average kilovolt 


ages and for much millhion- and multt-million-volt work 


RADIOGRAPHY IN 
MODERN INDUSTRY 


A wealth of invaiuable data 


RADIOGRAPH) 


oe Goneas ceererer 


on radiographic principles, 
practice, and technics 

Profusely illustrated with 
photographs, colorful drawings, 
diagrams, and charts. Get a 
copy from your local x-ray 
dealer — price, $3 


EASTMAN KODAK COMPANY 


X-ray Division 


Rochester 4, N.Y. 
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heres auton at work. 


with a CAMBRIDGE 


WOVEN WIRE CONVEYOR BELT! 


Metal parts are tempered and cooled on this specially fitted 
Cambridge Woven Wire Conveyor Belt. Entire operation is con- 
ti and automatic, requires no manual handling and elimi- 
nates batch operations! 





Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . . . a ¢ ‘ambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
automatic production. 

Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. Because of their open mesh 
construction they permit free circulation of process atmospheres, free 
drainage of process solutions. 

They are available in a wide range of specifications for carrying light or 
heavy loads, large or small parts. 

Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily supplied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your free copy of this 
manual of belt applications. It's the most complete text available 


Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical" in your classified telephone 
book, or write direct, for the Cambridge man nearest you. 


y The Cambridge Wire Cloth Company 


METAL +++ SPECIAL DEPARTMENT B 
CONVEYOR+-+—+ METAL CAMBRIDGE 
BELTS + *t-+FABRICATIONS MARYLAND 


OFFICES IN LEADING INDUSTRIAL AREAS 
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Personals 


Morton C. Smith @, who resigned 
last spring from the faculty of Colo 
rado School of Mines where he was 
professor of metallurgical engineer 
ing, is now a staff member at Los 
Alamos Scientific Laboratory, Los 
Alamos, N.M. Mr. Smith spent the 
summer months completing his con 
tracts as metallurgical consultant to 
NBS-AEC Cryogenic Engineering 
Laboratory, Boulder, Colo., and as 
a project engineer for Colorado 
School of Mines Research Founda 
tion, Inc., Golden, Colo. 


R. G. Matters @ has been ap 
pointed assistant director of re 
search at the Allis-Chalmers Mfg 
Co., Milwaukee, Wis. Mr. Matters 
joined Allis-Chalmers in 1934 after 
receiving his chemical engineering 
degree from the University of Wis 
consin. He was a metallurgist from 
1935 to 1945, when he was named 
assistant superintendent of the chem 
ical and metallurgical laboratories 
In 1950 he was made a research 


supery sor. 


Byron B. Clow @ heads the newly 
established branch office of Kaiser 
Aluminum & Chemical Sales, Inc 
at Louisville, Ky., as branch man 
ager. Mr. Clow is a graduate of the 
Montana School of Mines and prior 
to his present appointment was a 
technical sales consultant for Kaiser 
Aluminum in the Hawaiian Islands. 
He also served in the Los Angeles 
district and in Washington, D.C 


David W. Lillie @, former chief of 
the metallurgy and materials branch 
of the U.S. Atomic Energy Com 
mission’s division of research in 
Washington, D.C., is now research 
associate in the metallurgy depart 
ment of the General Electric Re 
search Laboratory in Schenectady, 
N.Y. Mr. Lillie is a graduate of 
Harvard University who taught and 
studied at Massachusetts Institute 
of Technology before joining the 
A.E.C. in 1948. He was associated 
with the Crucible Steel Co. from 
1939 to 1946. 


J. F. B. Jackson @ has resigned 
his position as director of the British 
Steel Castings Research Assoc., and 
is joining the board of A.P.V.-Para- 
mount Ltd. of Crawley, Sussex, as 


deputy managing director. 

















TOOL LIFE INCREASED 40% USING 


CITIES SERVICE CUTTING OIL 


ONE OL FOR ALL? After poor results with many cutting oils, 

the Dunbar Machine & Tool Company discovered all their 

cutting jobs could be done to perfection using only one o'! 
Cities Service Chillo #44 


NO EYE STRAIN. In addition to a 40% increase in tool life 
owner Robert Dunbar found that the transparent chorocter 
istics of Chillo #44 help eliminate eye strain. Cutting opero 
tion is easily visible to operator. 


Production Also Up, Reports Dunbar Machine & Tool Co. 


THE PROBLEM ... The Dunbar Machine & Tool Co., Massillon, Ohio, 
had a problem. It seemed impossible to find one oil which would perform 
economically and efficiently for ALL the jobs required of the firm’s auto- 
matic screw machines. 


THE SOLUTION ... After trying many brands of cutting oil, “none 
of which gave good all-round performance,” owner Robert Dunbar called 
in a Cities Service engineer. After careful analysis of the problem, the 
engineer recommended Chillo #44 cutting oil. 


THE RESULTS... Using Chillo #44, the company observed these 
results: Tool life increased nearly 40% ... Production increased accord- 
ingly ... Additional savings realized due to chip draining characteristics 
of oil... Holding tolerances no longer any problem... Machine clean-up 
time now insignificant...Transparency of oil eliminates eye-strain... 
Less smoke and fumes at high speeds... Also excellent for lubricating 
purposes. Says Mr. Dunbar, “Our results with Chillo #44 permit us to 
heartily endorse this product.” 

If you have a cutting oil problem, consult your nearest Cities Service 
representative or write Cities Service Oil Company, Sixty Wall Tower, 
New York 5, N. Y. 


CITIES ©) SERVICE 


QUALITY PETROLEUM PRODUCTS: 
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Personals .. . 


Richard A, Swalin @ is now a re- 
search associate in the metallurgy 
department of the General Electric 
Research Laboratory, Schenectady, 
N.Y. Dr. Swalin graduated from the 
University of Minnesota in 1951, and 
received his Ph.D. 
earlier this year. 


degree there 


The establishment of four new 
sections and other changes in the 
development and research division 
of the International Nickel Co., Inc., 
have been announced by Frank L. 
LaQue @, vice-president and man 


ager of the division. H. V. Beasley 
@ has been placed in charge of the 
constructional alloy steels section; 
Clarence H. Sample @ is in charge 
of the newly established electroplat- 
ing section; V. N. Krivobok @ heads 
the new stainless steel and heat re- 
sistant alloys section, and T. E. Kihl- 
gren is in charge of the Inco nickel 
alloys development section. Thomas 
P. May @ has been appointed tech- 
nical manager of the Kure Beach 
Corrosion Testing Station of the 
company near Wilmington, N.C., 
and William H. Sparr, Jr. @ has been 
appointed to succeed Mr. Beasley in 
charge of the technical field section 
in Pittsburgh. 





10 MEET YOUR AIRCRAFT PRODUCTION DEMANDS 





ine 
IT WILL PAY YOU 
TO INVESTIGATE A 


Gluck - Quenchy 
ALUMINUM 
NEAT TREATING 


FURNACE 


Specially Engineered 
to handle production problems 


Is your production suffering be- 
cause of inadequate aluminum 
heat treating equipment? Eliminate 
this bottleneck with a specially 
engineered DESPATCH bottom- 
entry, quick-quench Furnace. Many 
leading aircraft plants report more 
production, better quality and 
lower costs since installing mod- 
ern DESPATCH equipment. 

These DESPATCH Furnaces are 
completely automatic, are electric- 
ally heated, recirculating type 
designed to operate at temperatures 
from 350° to 1250° F. They are 
capable of temperature uniformity 
within limits of + 5° F. From work 
chamber to completion of quench 
is less than 10 seconds. 


Call, Write or Wire Now to Dept. P 
Let DESPATCH engineers analyze 
your heat treating problem now. 
They are ready to talk things over, 
offer advice or design, build and 
install the proper equipment for 
your plant. A resident engineer 
near you will assist with your heat 
treating requirements. 


MINNEAPOLIS OFFICE: 


CHICAGO OFFICE 
619 S.E. 8th Street 4554 N. Broadway 
Soles Offices in all Principal Cities 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 
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Rinaldo A. Paci @, after receiv- 
ing a B.S. degree in metallurgical 
engineering from the University of 
Pennsylvania, is now a principal 
metallurgical engineer with the re 
actor metallurgy division of Battelle 
Memorial Institute, Columbus, Ohio 


R. J. Cottingim @ is employed as 
purchasing agent and material di- 
rector for Products 
Corp., Tulsa, Okla. 


Engineering 


John E. Fries, Jr. @ has been ap- 
pointed chief metallurgist for the 
National Bearing Div. of American 
Brake Shoe Co. Mr. Fries joined 
the company in 1949 after gradua 
tion from Massachusetts Institute of 
Technology. He will continue to be 
located at the division’s Meadville, 
Pa., plant, where he was formerly 
plant metallurgist. 


Robert E. Keith @, who recently 
received the Ph.D. degree from the 
University of Michigan, has joined 
the staff of the General Electric Re- 
search Schenectady, 
N.Y. Dr. Keith is engaged in work 
with the alloy studies section of the 
metallurgy department. 


Laboratory, 


Daniel J. Murphy @, who re 
turned from military service in Japan 
in May, has been assigned to the 
Los Alamos Scientific Laboratory as 
representative of the Armed Forces 
Special Weapons Project. At the 
Laboratory, Colonel Murphy has 
been designated as a staff member 
of the metallurgy research group. A 
graduate of West Point in 1935, he 
received his M.S. in engineering 
Massachusetts Institute of 
Technology in 1939 and Ph.D. in 
metal physics from Columbia Uni 
versity in 1952. Prior to his duty in 
Japan, Colonel Murphy was head 
of the Pitman-Dunn Laboratories of 
Frankford Arsenal, where he co 
ordinated many of the research pro 
grams concerned with the develop 
ment of arms and ammunition for the 


from 


Army Ordnance Corps, while being 
directly involved in the work of the 
laboratories’ metallurgical staff 


James T. Ferguson @, formerly 
section engineer in the works lab 
oratory of General Electric Co., 
chemical unit 
materials and 


Erie, Pa., is now 
engineer, processes 
in the major appliance laboratory of 
the General Electric Co. at Louis- 


ville, Kv. 














This Production Problem Called fora BULL’S-EYE! 


Those who bag the big ones want telescopic sights as flawless 
and true as their favorite hunting hounds... but a good deal 
less expensive to own! 


Such through-the-plant use of Houghton products is not at all 
uncommon in metalworking today. Chances are you will find 


some you never knew about in the latest Houghton Product Index 
To meet those standards a manufacturer of gunsights, using Ask the Houghton Man for a copy or write E. F. Houghton & 


sturdy carbon steel tubing for the ‘scopes, called us to help Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa 
trim production costs so the gunsights could be kept out of 
the “premium price” class 

That's the target the Houghton Man was called to shoot at. 
He scored a bull’s-eye—by recommending a cost-saving “team” 
of Houghton products that improved operations from machining 
and heat treating to finishing and storage. Houghton heat treating 
compounds, lubricants, cleaners and rust preventives provided Ready to give you 
the economy needed along with precision work. on-the-job service . .. 


HOUGHTON PRODUCTS SERVING THE INDUSTRY INCLUDE: All-Purpose Cutting Fluids © Heat Treating Salts and Oils © Lubricants and Greases 


Detergents and Wetting Agents e Drawing Compounds e CoreQils e Metal Cleaners © Rust Preventives © Belting © Packings and Hydraulic Fluids 





Improved Anodes for 
Acid Copper Plating* 


NE oF the most annoying prob- 

lems met by users of acid-copper 
electroplating baths, is the forma- 
tion of anode sludge. The sludge 
consists of tiny metallic particles of 
copper which, in aggregate form, are 
carried by the electrolyte to the 
cathode surface, where some adhere 
and result in irregular growth and 
roughening of the deposit. If the 
electrolysis is continued long enough, 


These End Plates were pattern cut, two pieces to 
each plate. By doing this (os detail drawing 
shows) one large center cut-out could be used 
for other jobs, not scropped. The shipping weight 
of the finished End Plotes were approximately ‘4 
that of the full size plote before cutting. 


as in electrotyping and electroform 
ing, rough nodules form which cause 
much trouble. 

The migration of these sludge 
particles to the cathode surface is 
controlled to some extent by envelop- 
ing the anode in a bag made of linen 
fine canvas, or glass cloth, but the 
method is not entirely satisfactory 


SAVE Material... Time... Shipping Costs 


BUY Pattern Cut 
STAINLESS STEEL PLATES 


from G. 0. CARLSON, INC. 


In addition to the time and expense 
involved, the bag interferes with cir- 
culation of the electrolyte, resulting 
in uneven corrosion of the anode and 
higher scrap losses 

Recently obtained data show that 
when an anode is prepared from 
copper containing a small amount of 
certain elements it becomes coated 
during electrolysis with an adherent 
surface film which stops the forma- 
tion of metallic particles. A_rela- 
tively thick cathoce deposit may be 
obtained on such snodes without the 
You save because... growth of nodules, assuming, of 


Carlson engineers make it their business to find the economical, the 
fast way to cut-to-shape stainless steel plate. It is their job to conserve 
material by making use of every square inch. It is their job to plan 
each cut to eliminate unnecessary additional set-ups and positionings. 
his planned economy is the order of every day with Carlson... and 
it pays off in lower costs! 


You save because... 


your shipping charges are less when you buy a cut-to-shape stainless 
steel plate from G. O. Carlson, Ine. You pay freight charges on the 
pattern cut pieces alone—not the whole plate... and this pays off 


' 
in lower costs! 


Fabricators and other users of stainless steel plate have proved time 
and time again that it pays to let Carlson do it! Your inquiry will 
receive prompt attention, 


Stainless Steels Exclusively 


“CARLSON. inc. 


Plates ¢ Plate Products *« Forgings « Bars ¢ Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 
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course, that no solid particles of any 
other kind are permitted to enter 
the electrolyte. Effective films form 
when either phosphorus or arsenic in 
an amount greater than 0.005% is 
present. 

Anodes of a number of commercial 
grades of copper and _ high-purity 
copper containing various added 
elements in controlled amounts were 
tested in plating baths with the fol 
lowing formula: 

Copper sulphate 

(CuSO, -5H,O) 28 oz. per gal. 

Sulphuric acid 8 oz. per gal. 

Chloride trace 

(30 ppm. hydrochloric acid) 

Glue 1] ppm 

The plating tests were made at 

(Continued on p. 158) 

*Digest of “Effect of Anode Com 
position in Acid-Copper Plating’’, by 
R. P. Nevers, R. L. Hungerford and 
E. W. Palmer, a paper presented at 
the 4Ist Annual Convention of the 
American Electroplaters’ Society, 
New York City, July 14, 1954. 











Picker specializes in x-ray, and x-ray only, covering the field like a blanket. W hat- 
ever you need, we've got... from a simple lead letter to a 22,000,000 volt betatron. 
To serve you, there are sales offices and service depots in all principal cities, staffed 
by skilled engineers prepared to cope with any x-ray problem promptly and with 
understanding. If you are now using x-ray, or are wondering whether you should, 
you can depend on Picker for objective technical counsel and efficient handling. 


PICKER X-RAY CORPORATION 25 S. Broadway, White Plains, N.Y. 
SALES OFFICES AND SERVICE DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA 


x-ray 
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A typical installation of a Harper Electric Double-Muffle Pusher Furnace installed 
at Thompson Products, Inc., Cleveland, Ohio used in expanding their activity 





in applying their knowledge of high strength powder metal techniques 


STRAND ANNEAUNG 


to the production of commercial structural parts. 


DOUBLES 
PRODUCTION 


THOMPSON PRODUCTS, Metpro 
Division, Cleveland, Ohio...selected the 
Harper Electric Double Muffle Pusher 
Furnace because...it provides double the 
production, yet requires only about one 
half of the floor space necessary for two 
single muffle pusher furnaces to match 
its capacity. 

Pusher mechanisms are simple mechani- 
cal design. 

Straight line flow of product through the 
furnace gives trouble-free loading and 
unloading. 

Harper double-muffle furnaces are avail- 
able in several sizes, for brazing, sinter- 
ing and heat treating. 

Let us know your production and space 
requirements, 


!) for over 3O Years 


ne 
HARPER 
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Electric Furnace Corp. 


40 RIVER ST., BUFFALO 2, N. Y. 





Copper Plating . . . 


(Continued from p. 156) 
room temperature in glass battery 
jars containing 1.85 gal. of plating 
solution. Rolled-sheet copper cath 
odes were suspended by copper wire 
or strip. The electrodes were spaced 
3 in. apart and varied in size from 
test to test, the face of the smallest 
being 3% x 1% in., the largest, 6 x 6 in. 
In most tests the anodes were not 
completely immersed and anode cur 
rent density, based on the facing 
area, was usually maintained be 
tween 20 and 40 amp. per sq.ft. The 
electrolytes were agitated with air 
and deposition time ranged from § 
hr. to as much as one week of con 
tinuous plating. 

In all tests involving high-purity 
anodes, such as cathode copper or 
electrolytic tough-pitch copper, a 
heavy coating consisting mainly of 
very fine copper particles soon ad 
hered loosely to the anodes. The 
slightest movement of the anode de 
tached aggregates of these particles 
causing turbidity and forming lavers 
of sediment. 

Relatively impure commercial cop 
per (fire-refined), on the other hand 
becomes coated early in the plating 
run with a dark gelatinous film that 
is fairly adherent, although it does 
have al tendency to slide off as the 
anode is withdrawn. The coating be 
gins to slough off during prolonged 
deposition and forms blackish wooly 
clumps that are easily broken and 
may be dispersed by vigorous agita- 
tion, as by aeration. Baths equipped 
with such copper anodes are virtual 
lv free from wandering, fine copper 
particles. Cathode deposits from 
such anodes are smoother than those 
from high-purity anodes and greatet 
thicknesses of deposit are practical 

Development of an anode copper 
of reproducibly superior character 
istics was attempted by adding to 
high-purity copper the optimum 
amount of elements found most de- 
sirable in film-forming characteris- 
tics. Extensive investigation revealed 
that wrought anodes of high-purity 
copper, to which a definite excess of 
phosphorus has been added, ap 
proach ideal behavior in acid copper 
plating solutions. Anodes containing 
0.02 to 0.03% phosphorus become 
coated during plating with a thin 

(Continued on p. 160) 








You can design light weight, longer 
life, and economy into your products by including 
N-A-X HIGH-TENSILE in your plans. 

@ It is 50°; stronger than mild steel. 
e Itisconsiderably more resistant to corrosion. 


e [thas greater paint adhesion with less under- 
coat corrosion 


It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear. 
It is readily and easily welded by any process 


e It polishes to a high lustre at minimum cost. 





And with all these physical advantages over mild 
carbon steel—it can be cold formed as readily 
into the most difficult shaped stamping 


When you next start to redesign, get the facts 

ON N-A-X HIGH-TENSILE. It’s produced by 

Great Lakes Steel—specialists in flat-rolled 
steel products for over 25 years. 


Make it WEIGH LESS... 
and LAST 


LONGER 


=a NAX 


HIGH-TENSILE STEEL 


GREAT LAKES STEEL CORPORATION NATIONAL STEEL who CORPORATION. 


N-A-X Alley Division . Ecorse, Detroit 29, Michigan 
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Is the development of your design 
idea hampered by the need for metals 
harder than steel . . . metals to resist 
deformation under high pressures, to 
maintain tolerances under abrasion? 

If so,consider Kennametal,* a series 
of hard carbide alloys of tungsten, 
titanium, tantalum and columbium 
with cobalt. Kennametai has a 
Young's Modulus of Elasticity of 
60 million to 90 million psi. This ex- 
ceptional resistance to deformation 
will enable you to design parts which 
will deflect only 's as much as those 
made of steel. 

Hard Kennametal alloys often 
withstand abrasion 10 to 100 times 
longer than steel for the same loss of 
tolerance. 
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Kennametal putty gun tip handling abrasive material under heavy air pressure 
outlasts hardest steel 14 to 1. Write for Performance Report No. 469. 


to designers and inventors 
who need metals harder than steel 


Rigidity and high temperature 
strength are other favorable charac- 
teristics of Kennametal. And, where 
corrosion or oxidation resistance is a 
factor, our titanium carbide, Ken- 
tanium,* may serve your purpose. 

The success of your project or in- 
vention may be made possible by the 
application of Kennameta! to critical 
points. 

For more information, write 
KENNAMETAL, INc., Dept. SA, 
Latrobe, Pennsylvania, for Bulletin 
C-53 or tell us about your problem. 


INDUSTRY AND 


KENNAMETAL 
Fariners in Progress 


*Registered Trademark 





Copper Plating . . . 


(Continued from p. 158 

black film that adheres well, copper 
particles do not form, and the bath 
remains clear. The film is not dis- 
turbed when the anode is pulled 
from the bath and is so thin that 
anode cleaning is unnecessary. The 
film does not add resistance to the 
circuit and no additional voltage is 
required. Phosphorized copper an- 
odes corrode uniformly and evenly, 
with much smoother surfaces than 
those of high-purity or fire-refined 
copper anodes. 

The amount of phosphorus _re- 
quired is in excess of the amount 
necessary for deoxidation. Anodes 
containing less than 0.0005% phos- 
phorus scarcely differed from elec- 
trolytic tough-pitch copper in 
sludge-forming properties, but a 
phosphorus-bearing copper anode 
containing as much as 0.04% phos- 
phorus formed a good film free from 
any sludge. Still higher phosphorus 
contents may give equally good 
anode behavior but appear to offer 
no advantage—the heavier films 
formed may become detached and 
build up on the bottom of the tank. 

Early experiments with phosphor- 
ized copper made of very high-purity 
copper showed that anode character- 
istics were slightly inferior to com- 
mercial coppers. Certain elements 
commonly present in other commer- 
cial coppers but absent in the very 
high-purity copper used as the alloy 
base were also important in deter- 
mining anode behavior. The most 
important are silver, tellurium and 
selenium and the amounts involved 
are very small. A copper containing 
0.00064 silver, 0.0008% tellurium and 
0.025% phosphorus shows an im- 
provement over the high-purity phos- 
phorized material. A synthetic copper 
with 0.002% silver and 0.0014 telluri- 
um closely reproduces the excellent 
behavior of commercial phosphorized 
copper of the same phosphorus 
content. 

Copper anodes containing other 
deoxidants such as silicon, calcium, 
cerium and boron—in excess of 
amount required for deoxidation — 
sludged badly in use. The desirable 
anode characteristics are imparted 
by the phosphorus and are not asso- 
ciated with removal of oxides. 

C. T. Finitey 
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Jessop steel is designed to bring 
longer life to your dies 


Down in the Jessop Mill, men work night and day to 
improve quality of melting, forging, casting and roll 
ing procedure, so that the Truform and CNS-1 cold 
work die steels you buy from them will be the finest 
you ever used. The Jessop team of metallurgists, 
operating men and salesmen are crusaders for high 
quality, carefully controlled. They know that in the 
long run steels that give dies the longest service life 
win over competition. Perfection is their goal and 
they’re well on their way. Order Jessop and see 
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STEEL COMPANY - WASHINGTON, PA. 





ye Sy a ly ) ™ 
' Quality 
Control 


optimum 
combination 
of range 
and readability 
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many as 60 elements analyzed in seconds. | a 
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sak Drastic reduction in furnace waiting times” 


' hb aboratory costs cut by two-thirds. 


* o» Ab Predudiviy Croatlytnereeed eis. 
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4+ A higher quality product is 


Bairc Accoubies spectrographs ‘and spectrometers are discussed in technical bulletins #32 and #34. 
lease write for your free copy to Dept. SW. 


Batrd Assoctates, nc. 


33 UNIVERSITY ROAD, CAMBRIDGE 38, MASSACHUSETTS, U.S. 
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VANADIUM CoRPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 


Detroit « Chicago «¢ Pittsburgh * Cleveland 
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Two Vancoram Manganese Products for 


Superior Steel and Iron: 


Producers of alloys, metals ond chemicals 





Silicomanganese Alloys 





Ferromanganese Briquettes 





These two versatile Manganese alloys, members of the Vancoram family 
of products, were each carefully developed to help steel and iron 
makers produce metals of the highest quality with maximum efficiency. 


VANCORAM SILICOMANGANESE ALLOYS, available in three grades, are 
valuable additions to both steel and cast iron . . . serving as a furnace 
block, deoxidizer, desulphurizer and source of manganese. These alloys 
are noted for their purity and uniformity of composition. 





Carbon Manganese Silicon 
1.50% max 65 /68% 18/20% 
2.00% max 65/68% 15/17.5% 
3.00% max 65/68% 12/14.5% 














VANCORAM FERROMANGANESE BRIQUETTES are recommended for use in 
iron as a manganese addition agent and also as a desulphurizer. Their shape 
is oblong for swift identification, their weight is approximately 

3 pounds per briquette for easy handling, and their manganese content 

is exactly 2 pounds for simple addition without weighing. 


The Briquettes are furnished in convenient palletized form, if required, 
thus simplifying handling and storage and reducing contamination. 


Whether you make your additions to furnace, cupola or ladle. . . you'll 
consistently get better, more uniform results when you use Vancoram 
Silicomanganese Alloys or Vancoram Ferromanganese Briquettes. 
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put real 
sales appeal in 
your products with 


MUELLER BRASS CO. 
forgings 


Windows in this modern new Florida hospital supplied by 
Valley Metal Products Co.—subsidiary, Mueller Brass Co. 


The aluminum hardware used on all the windows in this modern 
hospital is a good example of the sales appeal that can be built 
into a product with Mueller Brass Co. forgings. These forgings are 
smart in design, practical in operation, and low in cost. They can also 
be produced in natural bronze or chrome finish depending on the 
desires of the architect or builder. 


All Mueller Brass Co. forgings have a dense, close-grained structure 
with a high tensile strength. Weight savings up to 40% are possible 
in the design of parts because of the close tolerances to which 
they can be produced. Less scrap and longer tool life result 
from the easy machinability of forged parts. Mueller Brass Co. 

is completely equipped to produce brass, bronze or aluminum 
forgings to your specifications. For complete details, 

write us today. 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 





Hard Coatings for 
Aluminum Alloys* 


URING the past few years at least 

three commercial processes for 
the production of very hard oxide 
films on aluminum and many of its 
alloys have made their appearance. 
These are the Martin Hard Coat, 
Alumite Hard Coating and_ the 
Hardas (Hard Aluminum Surfaces 
Ltd.) processes. 

Each of these processes produces 
an anodic coating which is a porous 
film of aluminum oxide. The hard 
coating processes differ from ordi- 
nary commercial anodic coating 
treatments, which yield films having 
thicknesses in the range of 0.0001 to 
0.0008 in., by producing coatings 
which are more dense and which 
range from 0.001 to 0.005 in. and 
greater in thickness. The main dif- 
ference between normal anodizing 
and the hard coating processes is 
that the latter are performed at 
higher current densities and lower 
temperatures in a strongly agitated 
bath. In the Hardas process, both 
direct and alternating currents are 
used, whereas the Martin Hard Coat 
and Alumite Hard Coating processes 
require direct current. 

This report is a study of the Mar- 
tin Hard Coat process that was con- 
ducted by the Cornell Aeronautical 
Laboratory, Inc. The Wright Air 
Development Center sponsored this 
test program to investigate the ef- 
fects of hard coatings on the prop- 
erties of aluminum alloys and to ob- 
tain such data as would pertain to 
aircraft and other applications. 
Wrought alloys included in the in- 
vestigation were 6061-T6 (61 5S- 
T6), X7178-T6 (XA78S-T6), 
2024-T 4 (24S-T 4), Alclad 2024- 
T 4 (248-T 4) and 7075-T 6 (75S- 
T 6). Two casting alloys were tested, 
356-T 6 and 220-T 4. Most of the 
coatings were from 0.0005 to 0.005 
in. thick, with a few up to 0.009 in. 
The test program included evalua- 
tion of the characteristics of Martin 
Hard Coatings as well as their ef- 
fect upon base-metal properties. 

The increase in wear resistance is 

(Continued on p. 164) 


*Digest of “Study of Hard Coat- 
ings for Aluminum Alloys”, WADC 
Technical Report 53-151, May 1953, 
and Supplement I, October 1953, by 
F. J. Gillig, Cornell Aeronautical 
Laboratory, Inc. 
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Whooosshn! Jet engines generate a _—‘ find Chromel-Alumel right for the job. Ex- 
powerful amount of heat . . . heat which, tremely durable . . . highly resistant to heat, 
uncontrolled in flight, would cause disastrous _ corrosion, oxidation . . . guaranteed to register 
metallurgical distortions within the delicately true temperature-E.M.F. values within speci- 
balanced engine. So the problem is... or fied close limits. 
rather was . . . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


That's only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 


include: Alloy 785 for brazing belts; Alloy 717 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. course, there’s Hoskins CHROME 


for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 


. the _. 
a , Sparks fly better, last 
Yes, wherever durability and accuracy are original nickel-chromium resistance alloy used longer in tode 's spark plugs 
° P , : thanks to Hoskins’ spark 
required in a thermocouple . . . whether for as heating elements and cold resistors in plug electrode alloys 


jet engines or industrial furnaces . . . you'll countless different products. 


coin’ dinada MANUFACTURING COMPANY cate Oo 


WIRE 4445 LAWTON AVENUE, DETROIT 2, MICHIGAN Hoskins Alloy 502 is ideally 
suited to many mechanicai- 
Structural applications. 






° and, in general, the values for abra- 
Hard Coatings a ae sion resistance after 11 months of 


exposure are only slightly below 


















the most outstanding property con- those for 6 months. Attempts to 
ferred on aluminum alloys by the reduce the loss in abrasion resistance 
hard coatings. The resistance to in a humid atmosphere were only 
abrasion of the hard coatings is far moderately successful. Oil was 
in excess of that of coatings pro- found to have a detrimental effect 
duced by ordinary anodizing treat on the abrasion resistance. 

ments and has been demonstrated to The most serious shortcoming of 
be equal to or better than that of the coatings is their ability to dras- 
thin cyanide coatings on steel. Using tically lower the fatigue strength of 
an Arlt abrasiometer, it was demon- the coated alloy, these decreases be 
strated that the abrasion resistance ing as much as 65%. The effect is 
of hard coatings decreases with ex- not proportional to coating thickness, 
posure to heat, humidity, and and coatings of 0.001 in. produce 
atmospheric conditions. The de practically the same effect as 0.005- 
crease is not proportional to time in. coatings. It is possible to mitigate 








ACCURATE 
HARDNESS TESTING , 
the low cost, dependable way! | 


WITH 













PORTABLE 


HARDNESS TESTERS 






Ames Portable Hardness Testers make quick, ac- 





curate tests, in the Rockwell Scales, on the pro- 





duction line, in inspection depts., assembly depts., 





tool room and in the field — wherever accurate 






hardness testing will speed production, facilitate 





machining, and save tool wear. 






Ames Testers are making hundreds of tests daily, in thousands of plants, 





that otherwise would be impossible such as large gears, knives, saws, 





frame struts, assembled parts, etc. No special skill is required. A time- 






saving, low cost investment for any metal-working plant. 





Send for latest literature. 
ARRANGE FOR A DEMONSTRATION WITH THE FOLLOWING DISTRIBUTORS 










ANN ARBOR, MICHIGAN PHILADELPHIA, PA. 
Eberbach & Son, Co. Donovan Company 
200 E. Liberty Street 1615 North 2nd Street 

EVANSTON, ILLINOIS NEW YORK, N. Y. 
Adolph |. Buehler Testing Machines, Inc. 
2120 Greenwood Ave. 123 West 64th Street 







AMES PRECISION MACHINE WORKS 


Makers of Ames Precision Lathes and Bench Millers 


WALTHAM 54, MASSACHUSETTS 
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somewhat the reduction in endur- 
ance strength caused by the coat- 
ings. A chromate sealing treatment 
resulted in a definite improvement 
in the fatigue strength of hard coated 
75S and 61S alloys. 

The average compression yield 
strength of the coating, as bonded to 
the base metal, appears to lie in the 
range of 50,000 to 60,000 psi., as 
compared to 10,000 to 15,000 psi. 
tensile yield strength. 

The hard coatings increased the 
resistance to corrosion of all of the 
aluminum alloys tested. Exposure 
tests of up to 11 months were made 
in three different environments; «a 
semi-industrial atmosphere, au at 
mosphere of relatively high humidity 
at 80 to 90° F., and a salt spray 
environment. Compared with reg 
ular anodic coatings and electro- 
plated coatings, the hard oxide coat 
ings showed superior resistance to 
salt spray. 

The coatings on alloys 7075 
(75S) and X 7178 (XA78S) had 
the highest dielectric strength (3000 
to 3500 v. for 0.005-in. coatings), 
and the films on alloys 356 and 220 
had the lowest (1500 to 2000 v.) 

Certain deficiencies observed in 
the hard coatings were described 
Crazing or fine hairline cracks 0 
cur in the coatings owing to the 
differential thermal expansion of the 
metal and the coating. Blisters were 
encountered in some of the hard 
coated Alclad 2024 (24S) speci- 
mens when the coating thickness ex- 
ceeded that of the cladding. The 
coatings tend to crack and crumble 
at sharp corners owing to the dif- 
ference in specific volumes of the 
coating and the metal from which 
it is formed. 

Because extensive examination of 
the hard coatings by X-ray diffrac- 
tion methods failed to reveal any 
crystalline structure, it is believed 
that they are amorphous in struc 
ture and therefore very similar to 
ordinary anodic coatings. 

It was concluded that alloy 2024 
(24S) is not suited to the hard 
coating process used. 

A considerable amount of other 
data was obtained on the hard 
coated alloys, including their linear 
expansion coefficients, resistance to 
erosion, resistance to thermal shock, 
thermal conductivities of the coated 
alloys, throwing power of the elec- 
trolyte, and color of the coatings. 

W. C. Cocuran 

















ee 





Finishing Touch for 68-FT. PRESS COLUMN 


This 158 ton shaft, one of the largest forgings 
ever made, is all-Midvale-produced from melt to 


Product—Column 
for Forging Press 


Overall Length— 
68 feet 


Body Diameter— 
43 inches 


Bore Diameter— 
8%, inches 


Weight— 
317,185 pounds 


bore. Its role, one of four supporting columns 
for a 25,000 ton forging press. 

The shaft has been rough machined on a com 
bination turning and boring lathe. As you see 
it the trephining of the hole has just been com- 
pleted for the entire length of 68 feet. 

This specialized operation climaxes a forging 
job that illustrates the completeness of Midvale’s 
engineering and production facilities. First the 
ingot. Specification called for minimum yield 
point of 60,000 psi., ductility equal to 18% elon- 


gation. To meet this Midvale metallurgists chose 
an alloy composition. More than 336 tons of 
nickel-moly steel were poured into the 116-inch 
ingot mold. Six forging steps later the rough shaft 
went to the lathe. Tensile tests showed the mate 
rial produced an actual yield strength of 76,000 
psi. and an elongation of 20%. 

Midvale’s forging facilities are at your service, 
too. Production, beginning at the furnace, is 
backed up by rugged machine tools and steel 
making skill. Forgings of 300 or 300,000 pounds 
all get the same attention. Try Midvale's experi 
ence and facilities on your next forging job. 


THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MALAL NIA 


FORGINGS, ROLLS, RINGS. CORROSION AND HEAT RESISTING CASTINGS 
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Formation of Metallic 
Compounds of Iron* 


uRING the course of previous 
work on solid solutions of iron it 
became evident that the formation 
Ect eet of metallic compounds was also de- 
CUST ORO Ne £527 termined by the positions of the 
SPEEA 1085222 omponent metals in the periodic 
TARE 30 watz component metals in the periodic 
table and by their relative sizes. The 
present paper is a more detailed 
Be ae exposition of these ideas. 
OL at Many continuous solid solutions 
of similar metals (in systems such 


' 

9 as iron-nickel, iron-chromium and 

| oll con f eal others) are stable only at high tem- 
peratures. During slow cooling they 

undergo a solid-state transformation 


to form metallic compounds, named 
<urnakov compounds in honor o 
= Kurnak pound I f 


the discoverer. Analysis of experi- 


a mental data on the formation of 
MasrrrMer () service metallic compounds from solid solu- 
tions or directly during solidification 


of the alloy led to several important 
conclusions. 
for fast delivery of standard or custom First, the temperature of forma- 


tion of Kurnakov compounds of iron 


certified” alloys for remelt or reprocessing ! depends on the similarity of the re- 


7 : acting metals to iron, as determined 

ANNON-MUSKEGON regularly produces a wide range of 6 t fae <<? 

. ge : A / by their positions in the periodic 
certified alloys to maintain one of industry’s finest stocking ais Wie Wi ceili tn ie. te 

programs. Immediately available are stainless steels in the 300 eo oo a 

and 400 series plus certain carbon steels. group and for those in the same 

row, the temperature of formation 


oe 9 
Service on ‘‘special” alloys is remarkable too! increases with increasing difference 


Preparation is begun immediately after your specifications are 
received. You get exactly predictable physical, chemical and 
electrical properties to your specific requirements. And, depending spe 
upon the form you order, alloys can be cast, forged, extruded the periodic table). rea? 

and machined, Furnished regularly to investment casting found- Second, on attaining the limiting 
ries and other users are alloy tool steels, ferritic and austenitic value of difference in atomic diam- 
stainless, alloys of cobalt and nickel-base, plus aeronautical-types eters (greater than 8 or 9%), the 
for extreme high temperature applications. metallic compounds form directly 
during crystallization. The tempera- 
ture of formation of these com- 
pounds also depends on the positions 
of the elements in the periodic table 
and on the differences in atomic 
estes dian sien aaah, diameters. Experimental data on 
able in ingot, shot, billet or binary compounds of iron with 


short (6” dia.) cast bar forms elements of the fifth, sixth, and 
mally shipped in . 

and ere nermety shippe eighth groups, and of the fourth, 
drums. Specifications, weight, ; 

lot and customer's order num- sixth, and eighth rows showed the 
ber are clearly imprinted on following regularities: 

container, making selection 
and storage a simple matter. 


in atomic diameters (corresponding 
to increasing separation from iron in 


1. The difference in atomic diam- 
eter between iron and elements of 
*Connen-Muskegen the fifth group is greater than with 
furnishes notarized 


ceitioies a onal ~ Cannon-Muskegon. the sixth and eighth groups. In each 


A. ti group this difference increases with 
metal specifications. 7 
For anne information Cc Oo R Pp Oo R A T I Oo N 


or more intern (Continued on p. 168) 
plete technical service, Save Sinete Sart *Digest of “Several Regularities 
ite for New Master- ‘ seve e eC 
Met Bulletin MUSKEGON, MICHIGAN in the Formation of Metallic Com- 
pounds of Iron”, by I. I. Kornilov, 
Doklady Akademii Nauk SSSR, Vol. 
METALLURGICAL SPECIALISTS 91, 1953, p. 261 to 263. 
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With the new Pennsalt Fos Process, 
cold steel can be extruded into finished 
shapes ... directly .. . with important 
economies in manufacturing. Cold steel 
dises or billets are formed into shafts, 
cylinders, tubes, gear blanks and many 
other parts in the press. This eliminates 
up to 80% of all machining... creates 
a direct line manufacturing system that 
lowers costs and improves production. 

The Pennsalt Fos Process is now being 
used in automotive, tube, wire drawing 


The 


Pennsalt lubricant and 


and ordnance plants. process 
includes a new 
a proven method of locking that lubricant 
to the steel. The Fos Process insures the 


smooth and rapid flow of cold steel through 


the die, even at extreme pressures 
Practically all the original metal can 
be utilized with Pennsalt cold extrusion 


work 


.and over-all production 


techniques... cycles can be 
re duc ed °° 
speeded up. Superior physicals can be 
obtained from carbon steels, along with 
a better, smoother finish. Multiple draws 
without interim recoating and anneal- 
ing, and greater reductions per draw 
are now pra tical. 

Is Fos Process practical for your plant 

. your products? Send us details of 
desired application, or blueprints of prod- 
ucts. We will be glad to evaluate possi- 
bilities. Customer Service Department, 


523 Widener Building, Philadelphia7, Pa. 


THE PENNSYLVANIA SALT MANUFACTURING COMPANY 


NOVEMBER 
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Pennsalt 
Chemicals 
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WITHOUT COPPER INFILTRATION ACHIEVE TENSILES 
UP TO 120,000 PS! IN ONE SINTERING PROCESS, WITH 


MH Chrome-Nickel 
Pre-Alloyed Powders 


Powder metal parts can now be compacted from elec- 
trolytic iron powder with tensiles in excess of 100,000 
psi in one sintering by the addition of small percentages 
of Metal Hydrides’ pre-alloyed chrome-nickel powders. 
This combination eliminates costly copper infiltration, 
yet assures maximum strength regardless of the size of 
your compact. 


Write NOW for Bulletin 800-B giving physical prop- 
erties of iron powders with additions of pre-alloyed 
chrome-nickel powders. 
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Iron Compounds .. . 


increase in atomic number of the 
element. 

2. The temperature of formation 
of compounds during crystallization 
increases with increase in the sepa- 
ration of the element from iron, both 
by group and by row. 

3. Kurnakov compounds are 
formed up to the critical difference 
in atomic diameter. 

4. A similar regularity of temper- 
ature of formation holds for these 
compounds. 

5. On the basis of thermochemical 
principles, it can be considered that 
the heat of formation of a metallic 
compound is greater the higher its 
melting temperature. 

7. The stability of a metallic com- 
pound is greater the higher its melt- 
ing point. A. G. Guy 





Conducting Primer for 
Resistance Welding* 


ROTECTING the inner surfaces of 

welds from corrosion is a problem 
which fabricators of spot welded steel 
assemblies usually meet in one of 
four ways: (a) by coating the region 
of the welds with an electrically con- 
ducting primer before welding, (b) 
by welding through wet or soft coats 
of conventional primers, (c) remov- 
ing paint in the region of the weld 
from previously coated parts, or 
(d) dipping the completely as- 
sembled structure. Use of conducting 
primers appears to be the most fa- 
vored method, but most such prim- 
ers now available are heavily loaded 
with zinc dust to provide conduc- 
tivity, often resulting in a poor coat- 
ing bond. This does not make for a 
good base upon which to apply sub- 
sequent finishing. 

A search for alternative primer 
pigments included brass, zinc, stain- 
less steel, soft iron, nickel, copper 
and carbon black powders incorpor- 
ated into a plasticized nitrocellulose 
binder in such proportions that the 
(Continued on p. 170) 





*Digest of “A New Type of 
Primer for Resistance Welding”, by 
A. J. Elleman and N. D. P. Smith, 
paper No. 21, Fourth International 
Conference on Electrodeposition and 
Metal Finishing, London, April 23, 
1954. (Transactions of the Institute 
of Metal Finishing, 1954). 
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@No matter how much your ma- 
chines may bend or crimp or bite 
Youngstown Wire, its superior quali- 
ties pay off in better wire products 
Reasons: Youngstown Wire is uni- 
form in diameter—has no injurious 
imperfections—is rigidly inspected 
to insure the exact ductility and 
other qualities you want. Call our 
BRIGHT BASIC WIRE nearest District Sales Office for 


prices and delivery dates 


THE YOUNGSTOWN SHEET AND TUBE COMPANY * " 


General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 
SHEETS STRIP PLATES STANDARD Prt LINt Pir OI COUNTRY TUBLLAR GOODS CONDCtTI 
AND EMIT MECHANICAL TUBING COLD FINISHED BARKS HOT ROLLED BAKS BAK HAVES Wikt 
HOT ROLLED RODS COKE IiIN PLATE PLEC TROLV IM iin VLAtti KALLBROAD IKACK SPIKES 
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Resistance Welding . . . 


binder just filled the voids of the 
powder. This insured that particle- 
to-particle contact could be expected 
in the dried films. Of all composi- 
tions studied, those containing fer- 
romagnetic materials, soft iron and 
nickel, were far and away the low- 
est in electrical resistance, and nickel 
was appreciably lower than iron 
powder, 

Photomicrographic examination of 
the various films showed the ferro- 


magnetic particles to lie in more or 
less continuous chains, while the 
other nonmagnetic powders were in 
small, discrete groups. Development 
of these “chains” could be increased 
by magnetization of the nickel pow- 
ders in the wet vehicle. 

Since a high rate of settling made 
the nickel powder somewhat imprac- 
tical for commercial application in a 
primer, studies were extended to sev- 
eral different types of nickel, nickel- 
iron and soft iron powders having a 
smaller particle size. An 80-20 Ni-Fe 
alloy was found to have zero reman- 
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|| AMMONIA 

' DISSOCIATORS 

with HORIZONTAL Cracking Chambers 
are unconditionally guaranteed 


Our Bulletin Tells You — 


Cost-saving, better performance ap- 
plications for dissociated ammonia. 
10 advantages of dissociated 
ammonia over all other controlled 
atmospheres you have used. 


S&W ammonia dissociating process, with schematic 
flow diagram of installation we recommend for you. 
Specifications for standard S&W Dissociators with 
rated C.F.H. output from 75 to 2000. Larger capacities 


available on request. 





Get all facts about 
this efficient new- 
type equipment, 
Write today for your 
copy of Bulletin AD-1 


S&W unconditional 6-month guarantee that your 
Dissociator will produce rated output and will be free 


from defects in workmanship and parts. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |, 


Electric and Fuel-Fired Furnaces * Atmosphere Generators © Gas C 
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ence and when examined micro- 
scopically showed no chain forma- 
tion, whereas all the other samples 
gave chains, although the type of 
chain formation varied with the 
method of preparation in carbonyl- 
nickel powders. It was found, for 
example, that a grade of nickel made 
by the carbonyl process, having an 
apparent powder density of 1.42, 
gave much finer chains than one with 
density of 2.82. 

On the basis of test results and 
supply considerations, a grade B 
nickel powder was chosen for sub- 
sequent experiments on the strength 
of welds made in coated panels. 
Compositions were prepared in 
which three degrees of grinding and 
three volume concentrations of nick- 
el powder were used. They ranged 
from 30 to 40% powder by weight, 
the balance resin and thinner. Elec- 
trical resistance was found to de- 
crease with time of grinding and 
with increase in powder volume. In- 
creased grinding time also led to 
improved settling properties, the 
settlement at the longer grinding 
times being soft and easily incorpor- 
ated into the vehicle. 

Three different vehicles — bitu- 
minous, oleoresinous and alkyd — 
were pigmented with the nickel 
powder and test films were pre- 
pared in three thicknesses. Then 
welds were made at three different 
currents and three welding pressures. 
Finally, the strengths of the result- 
ing welds were checked for each set 
of variables. 

Conclusions drawn from these ex- 
tensive tests indicated that adequate 
electrical conductivity for welding 
can be obtained without overloading 
the composition with conducting 
nickel filler. In common with most 
paints containing metallic fillers, the 
setlement rate is rather high, par- 
ticularly if dip-tank operation is in- 
volved. This difficulty might be 
minimized by careful formulation 
of the primer and possibly by the 
development of more suitable grades 
of nickel dust. 

Greatest disadvantage to the use 
of nickel-dust primer is the high cost 
of the nickel and its relatively tight 
supply situation. While nickel supply 
is becoming somewhat easier, the 
cost factor remains, and could re- 
strict the primer to applications 
where other considerations outweigh 
high cost. A. H. ALLEN 





Close Tolerance 
High Strength 


YOU CAN HAVE ALL SIX 


... PLUS Unifoun Machinnbility 


Maybe you want some of these properties in your steel parts. Or a 
combination of them. Or only one. 


Fine Surface No matter which ones you need, you get them—plus uniform machin- 
ability—in Republic Cold Drawn Steels. 
That's why so many manufacturers have come to Republic with their 
machining problems. Manufacturers whose costs and production records 
show their automatics aren't turning out what they could. 





Republic's 3-D Metallurgical Service focuses the combined experience 
of the Field, Mill and Laboratory on your particular problem. And 
the recommendation you get is based on your plant, your product, 


and your equipment. 

Toughness jer ay sh slg 
There’s no reason to deny yourself this service. It costs only the price 
of a phone call to your nearest Republic office. And it can save you 
a lot. Do it today. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Hardenability 


Accuracy of Section 


© REPUB - 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Stee! and Plastic Pipe, Bolts and Nuts, Tubing 
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Revere knows its 


BCs 
in sheet metals 


The news is good for those companies which have fol- 
lowed the profitable course of making more and better 
products out of aluminum. For it is good to know that a 
full line of aluminum sheet products is available from a 
company such as Revere with its high reputation for 
producing quakity metals. 

The first copper sheet rolled in America came from 
Paul Revere’s original mill. Brass mill products have 
been a Revere specialty for well over a century. With 
this unequalled background, and with the most advanced 
aluminum rolling equipmentand techniques, Revere offers 
you aluminum coiled and flat sheet, circles and blanks in 
a wide range of gauges and widths and in the five most 
widely used alloys. You can be sure that Revere knows 
its A-B-C’s in metals—‘‘A” for Aluminum, “'B”’ for Brass, 
“C” for Copper. Why not call Revere NOW? 

Other Revere aluminum products include tube, extruded 
products, electrical bar, forgings, rolled shapes and 
eyelet products. Revere Copper and Brass Incorporated, 
Founded by Paul Revere in 1801, Executive Offices: 240 
Park Avenue, New York 17, N. Y. 











Mechanical Properties 
of Weldable 
Vanadium Steels* 


118 REPORT extends the knowledge 
of the experimental steels in 
which vanadium is substituted for 
molybdenum. (See also Metal Prog 
ress, September 1954 issue, p. 200.) 
In this work, the properties and struc- 
tures were studied after normalizing 
and tempering. Three 14-lb. ingots 
were cast from 20-lb. induction melts 


of six compositions based on steels 
A and B in the earlier report, the dif- 
ference in the analysis being in the 
substitution of 0.15 and 0.10% V for 
the 0.20 and 0.25% Mo, or in partial 
replacement with 0.10% V. 

Two ingots from each set of three 
%-in. thick plate, and 
1%-in. 


were forged to 
the third to bar; 
these were normalized at 1650° F. 
and tempered at 1200° F. for 1 hr. 
As in the earlier work on steels that 


diameter 


were normalized only, the vanadium 
addition resulted in an increase in 
proof stress. For example, the 0.2% 
proof stress of a 0.15% C, 0.78 Mn, 
0.09 Si, 0.73 Ni, 0.92 Cr, 0.14 V 
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in dependable 


Low Cost 
HEAT 
TREATING 


Rapid Quench Heat Treating Oven 


Young Brothers Ovens are engineered and built by oven specialists 
to meet individual heat treating problems. That's why it will pay 
you to consult with Young Brothers Co. first for your particular oven 


requirements. 


You can be sure of improved production and savings in time and 
material regardless of your process, when you install Young Brothers 
Ov 


Experience gained in over 50 years of developing Batch and Con- 
veyor Ovens for thousands of installations is your assurance of out- 
standing performance and competent service. For consistently 
better results, get the information on Young Brothers Ovens first. 


Write for Bulletin 14-T. 


YOUNG BROTHERS COMPANY 


1829 Columbus Road 


Established 1896 
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(2A in report—same composition as 
56 in previous report) was 
75,300 psi. as compared to the base 
steel A — 0.14% C, 0.89 Mn, 0.18 Si, 
0.56 Ni, 0.93 Cr, 0.22 Mo, which 
had 69,900 psi. 

The microstructure of the vana- 


steel 


dium steels showed some tempered 
martensite (or lower bainite) which 
was not present in samples studied 
in the earlier work. This condition, 
when considered in comparison with 
the improvement in proof stress of 
the original steels A and B after com- 
parable heat treatment probably ex- 
plains why the increase in proof 
stress was not so spectacular. 

The 
normalized and tempered weldable 
steel of Type A, the molybdenum 
can be replaced by a smaller amount 
of vanadium (about 0.14%) with no 
loss in proof stress. Also that in the 
same condition, in steel of Type B, 
the molybdenum could be replaced 
by the same amount of vanadium 
with no loss in proof stress. In both 


conclusions are that in a 


types, there was no evidence of tem- 
per brittleness in the vanadium steels 
when air cooled from the tempering 
temperature. 

Reviewer's COMMENT — The proj- 
ect is very interesting and follows 
along lines quite similar to those 
being investigated by some in this 
country at the present time. They are 
finding that rather excellent yield 
properties can be obtained in low- 
carbon alloy steels by normalizing 
and tempering, and that such steels 
will have good weldability provided 
the chemical elements which pro- 
mote the formation of martensite or 
acicular bainite are minimized. This 
seems to be the explanation for the 
improvement shown on notch tough- 
ness, as well as yield ratio of the 
steels wherein vanadium replaced 
molybdenum. And we concur that 
this change in properties results from 
a change in microstructure. Based 
on our knowledge, the British would 
get corresponding good properties 
with still lower contents of vanadium 
than they have worked with. It is 
encouraging to notice that they are 
beginning to subscribe to the Amer- 
ican belief that properties of steels 
are controlled by the type of micro- 
structure as well as composition. 

P. R. Wray 


*Digest of “Vanadium-Bearing 
High-Tensile Weldable Steels”, 
Welding Research, Vol. 7, October 
1953, p. 103-107. 





DRAFT FREE 


reduce machining costs with 


HUNTER DOUGLAS 


IMPACT 





HIGH STRENGTH ALUMINUM ALLOYS 


These aluminum thick bottom cans were formerly 
machined from bar stock at great cost—now impact 
forged by Hunter Douglas to final print in one 
fast operation at low cost. The parts are illustrative 
of the endless variations in part geometry possible 
with Hunter Douglas cold impact forging. The 
“no-draft” characteristic effectively eliminates 
machining. Simply trim to length, drill holes in 
base for attaching bolts and the part is ready for 
final assembly. 

To the economies achieved through impact 


forging can be added the superior physical prop- 
erties resulting from this mass production technique 
perfected by Hunter Douglas. Increased fatigue 
properties are obtained and bending stresses at 
the inside corners are redistributed parallel to the 
flow lines rather than cross grain as would be the 
case if the part were machined from bar stock. 

If you have a design problem that requires a 
similar part for mass production in quantities up 


to a million or more a month, remember the > 


name, Hunter Douglas. 


Our Research and Development Engineers welcome the opportunity to consult with you, 
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Controlled Atmospheres for Sintering . . . 


(Continued from p. 123) 
2250° F., the long soaking periods 
(1 to 2 hr.) make it necessary to 
use ceramic trays to avoid carburiz 
ing and fusing the compacts. 

Pusher-type furnaces are used 
for these high-temperature sintering 
operations. Heating elements have 
to be of the refractory type and if 
muffles are used, they also have to 


be of the refractory type. In gen- 
eral, production furnaces for sinter- 
ing brass, bronze and iron compacts 
at temperatures to 2050°F. are of 
the mesh-belt conveyer type. From 
the standpoint of cost, an open con- 
struction is suitable, provided that a 
properly constructed preheat section 
permits burning off the volatiles, and 
the atmosphere is of sufficient 
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Now...safe, practical 
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volume to insure a flushing action 
out the front. Alloy muffles are pre- 
ferred where purity of atmosphere 
is a prime factor. 

Not as much work has been done 
on stainless steel sintering as may 
be expected in the near future. The 
atmospheres and furnaces used for 
brass, bronze or iron powders are 
not always adequate for the sinter- 
ing of stainless steel. Stainless steel 
will not stay clean in the usual at- 
mospheres. The best commercial at- 
mospheres for keeping stainless steel 
clean, and for reducing existing 
oxides, are pure dry hydrogen and 
dissociated ammonia. These atmos 
pheres will not stay pure and dry 
in the normal furnaces. Contamina 
tion from the brickwork or from any 
oxidized muffle or belt will nullify 
any possible chance of keeping the 
surface of the steel bright. Produc 
tion furnaces for stainless stee] must 
be constructed with metal muffles 
and should be kept clean. Also, in 
order to be commercially practical 
they must be constructed to permit 
normal openings without undue con 
sumption of atmosphere. 

By utilizing the principle of the 
elevated heating section with in 
clined hoods, it is possible to con- 
struct a production furnace which is 
commercially practical from the 
standpoint of accommodating work 
loads and also in regard to economy 
of operation. With a metal muffle ex 
tending through the entire furnace, 
such a furnace protects the atmos 
phere from contamination, and the 
stainless steel compacts will stay 
perfectly bright. At 2100° F., which 
is the limit temperature for belts and 
muffles, the stainless steel compacts 
will sinter together if they are in 
contact with each other. 

It is encouraging, however, that 
us temperatures are increased, the 
ability to keep stainless steel bright 
is made easier. This permits the use 
of some types of refractory muffles 
for sintering. Ordinarily, refractory 
muffles of any type are not satisfac- 
tory for conventional heat treatment 
of the ordinary stainless steels. As 
temperatures are increased to the 
3000° F. needed for sintering tung- 
sten carbides, special furnaces are 
involved with high-temperature 
muffles, molybdenum wound, and 
pure dry hydrogen atmosphere. 
However, since this is a special field 
it will not be considered here. ~~ ) 
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The Evinrude Story: 


Salt bath treatment improves Savings in machining and 


grinding operations, due 


product eee reduces cost to reduced distortion, are 
in crankshaft production greater than the entire 


Evinrude’s new Super Fastwin 15-h.p. outboard motor. 


Ar Evinrude Motors, they combine Park-Kase 
liquid carburizing and Iso-thermal quenching and 
tempering into one continuous operation . . . with all 
processes performed in the same furnace line. 


The crankshafts are immersed in Park-Kase liquid 
carburizer to produce the desired case . . . then trans- 
ferred to Park Nu-Sal neutral salt at above the critical 
before the Iso-thermal treatment in Park Thermo- 
Quench Salt. 


RESULTS: a hard case covering a tough core! Valuable 
production time is saved! But that’s not all— 

@ Less distortion allows less final machining 

@ Metallurgical properties of part improved 

@ Process does not require skilled help 

@ Operate either manually or mechanically 

@ High capacity per unit of floor space 

@ Low investment per unit of production 
The results are the same at Evinrude as they are 
wherever Park salt baths and technical assistance is 


used: quality is improved .. . production is increased 
. manufacturing costs are lowered! 


Second in a series of advertisements describing Park processes on the job. 


heat treating cost! 


EVINRUDE CRANKSHAFT—Carburize in Park-Kase 1 
for 2% hours at 1750°F. Case Depth .045”". Transfer to 
Park Nu-Sal Neutral Salt at 1450°F. followed directly by 
Iso-thermal quench in Park's Thermo-Quench Sall. 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 
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CI Send for free bulletin on Deep Case Liquid Carburizing. 
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FIVE TONS OF “LIGHT WEIGHT™! Known evervichere as the “world’s lightest structural metal,” 
it’s something new indeed to see magnesium rolling ingot in five-ton lengths being lowered away to huge 
saws in rooms beneath the earth—where shorter ingots can be prepared for rolling in Dow's new coil mill, 





Operator's touch controls slab movement through 81" rolls, 


look at Magnesium! 


Now Available! Tremendous new Dow facilities, now in 
UP TO 95% operation, are geared to supply large quantities of magnesium plate, 
sheet and extrusions—in many new sizes, shapes and forms. Years 
of experience with magnesium were combined with newest volume 
PRICE R EDUCTION production techniques to create the world’s first 84-inch coil mill for 
—_ - rolling magnesium. If you are a designer, engineer or manufacturer 
, - —anxious to cut costs and improve products—it’s time to take 
ON PLA rE &X SHEET a new look at strong, lightweight magnesium! Call the nearest Dow 
office or write today for information—THE DOW CHEMICAL COMPANY, 
Magnesium Sales Department, Midland, Michigan. 


MAGNESIUM PLATE—Light, strong MAGNESIUM SHEET — New production MAGNESIUM COIL—Note size 
magnesium tread plate—lengths to 16 feet, facilities and rigid inspection insure top quality of coil, illustrates new availability 
widths to 6 feet, thickness to 2 inches, magnesium products, in greater widths and lengths. 


you can depend on DOW MAGNESIUM 








Strain-Aging of 
Mild Steel Strip* 


“ns latest contribution on this sub- 

ject is of interest because results 
are given for all commercial types 
of steel used for rolling strip. In ad- 
dition, aging tests after 3 years of 
exposure at normal temperature are 
reported; rimmed, killed and steels 


of “pure” iron was 


of varying nitrogen were studied. 


In this investigation one specimen 





STEEL 


compared to two Pure iron 
basic openhearth 
rimming steels, 
low-nitrogen_ bes- 
semer steel, basic 
bessemer rimming 
steel (high nitro- 
gen), openhearth 
rimming steel 
(vanadium-treated with 0.028% V), 
and aluminum-killed basic open- 
hearth and basic bessemer. Complete 


Ugiperval*® 


analyses are given in the report. 














Perhaps your roll forming can 
be equally improved through 
the assistance of Ardcor Roll 
Forming Engineers! 

Whether your production requires 
Forming, Tubing and Pipe Rolls 
to your specifications or Ardcor 
Design, you'll find that ARDCOR- 
LOY—a special alloy steel—deliv- 
ers better products at maximum 
production speeds. 

Engineers And Manufacturers Of 
Forming, Tubing And Pipe Rolls: 
Straightening. Pinch And Leveller 
Rolls... 


The outside shell of the WHIRLPOOL 
Surgamatic WASHING MACHINE— 
once composed of two half shells—is 
now a ONE-PIECE SHELL “WITH TOP 
BAND” formed by... 


ARDCOR 
FORMING ROLLS 





ALSO MANUFACTURERS OF ROLL FORMING MACHINES; 
WELDED AND LOCE-SEAM PIPE AND TUBE MILLS 


sémenctau ROLLER DIE CORPORATION 


Wickliffe, Ohio 
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» N Al 
0.002 0.001 0.003 


Basic openhearth, rimmed 0.05 0.005 0.005 
Basic openhearth, rimmed 0.05 0.006 0.005 
Bessemer, rimmed (Al)! 0.04 0.010 0.005 
Basic bessemer, rimmed 0.05 0.015 0.005 
Basic openhearth, rimmed? 0.07 0.005 0.005 
Basic openhearth (Al killed) 0.08 0.004 0.080 


0.05 0.0138 0.075 
'Special low-nitrogen steel. 
“(0.028% V. 
3Aluminum-killed besseme 


Test specimens were prepared by 
hot rolling slabs of the different 
steels, pickling and then cold roll 
ing (60% reduction) into strips on 
a tandem mill. The cold rolled steel 
was slit through the center to obtain 
a strip 1 in. wide, and from this 
were cut the 6-in. lengths for physi- 
cal tests and aging treatments. These 
pieces were bright annealed at 1290° 
F. and then temper rolled on a four- 
high mill to 1% to 3% reduction. The 
pure 1ron sample was annealed in 
vacuum to avoid surface contami 
nation. This amount of rolling re 
moved the yield point on tensile 
testing. The samples for tensile tests 
were standard British strip speci- 
mens machined before annealing 
and temper rolling. Tensile and 
Vickers hardness tests were made 
on all samples immediately after 
rolling and after aging at room 
temperature for 2 hr., 1 day, 4 days, 
| week, 2 weeks, 1 month, 3 months, 
6 months, 1 year, 2 years, 3 years. 
Complete tabulations of the hun- 
dreds of tests made are given in the 
paper. 

Room-temperature aging occurred 
in both the openheartl, and bessemer 
rimmed steels but did not appear in 
either of the killed steels or in the 
vanadium-treated rimmed steel, even 
after 3 years. Aging was detected 
by the appearance of an actual yield 
point in the stress-strain curve, and 
by an increase in hardness and 
decrease in elongation. The two 
rimmed bessemer steels age hard- 
ened in four days after temper roll 
ing and the rimmed openhearth 
steel after 2 weeks. 

The same test series were then 
heated to 210° F. for 24 hr., 390° F. 
for 3 hr., and 480° F. for 1 hr. and 
again tested. The intensity of aging 

(Continued on p. 182) 

*Digest of “Strain-Aging of Mild 
Steel Strip”, by B. Jones and R. A. 
Owen-Barnett, Journal of the Iron 


and Steel Institute, Vol. 177, June 
1954, p. 209-219. 
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CRUCIBLE ACCUMET precision investment casTINGs... 


Oop 
“®@ 


CRUCIBLE STEEL COMPANY OF AMERICA 


Here’s another good example of how Accumet 
Precision Investment Castings help put an 
end to design problems. 

To machine the curved and tapered sur- 
faces, elongated hole and counterbore, and 
serrations on this AISI 4140 alloy steel air- 
craft part, would have been too costly to be 
practical. But the parts were quickly and eco- 
nomically produced by investment casting. 

More and more parts are being designed 
specifically for the investment casting proc- 


Sizer) 
of NOW: 





ess. And there are good reasons why. Crucible 
Accumet Precision Castings allow the great- 
est freedom of design. Intricately shaped 
parts can be made of any grade of steel, in- 
cluding high-alloys, in large quantities and 
at low cost. 


It will pay you to let your local Crucible 
representative give you the whole story of 
how Accumet Precision Castings can help 
you produce a better product at lower cost. 


1 CRU CIBLE| first name in special purpose steels 
5d your Fone) stoolmaking  ACCUMET PRECISION CASTINGS 





, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL + REZISTAL STAINLESS * ALLOY + MAX-EL * SPECIAL PURPOSE STEELS 
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Strain-Aging . . . 





was greater after reheating to these 
temperatures for both the 
hearth rimmed steels and the two 
rimmed bessemer steels than after 3 
years at 








open- 


























room 





temperature. The 








rimmed bessemer steels did not show 











as great a difference as the rimmed 
openhearth steel. 

The two aluminum-killed steels 
showed no aging effects at 210° F., 









































but at 390 and 480° F. the yield 
stress and hardness increased slightly. 
Only a small yield point was noted 
temperatures and the 
authors concluded that the artificial 
aging of the aluminum-killed steels 
at these temperatures could not be 
compared with that obtained from 
natural aging of the rimmed steels 
at room temperature. The vanadium- 
treated 


at these 


rimmed openhearth steel 
showed no return of yield point at 
210, 390 and 480° F. but did have 

































































To test-best with mechanical ease, yet 
assured accuracy, for any given 
ysical property—it is important you 





























than 40 years Steel City has designed 
and built the correct machines for 
various types of work, with the 
customers’ requirements utmost 
in mind. 


























Illustrated Model UK-300-M is the right 
machine for testing Brinell Hardness where 
application requires limited production rate 
and fine accuracy. Machine is motorized, 
floor mounted and has wide range of appli- 


cation. Minimum maintenance needed. 




























































































',.. With fine accuracy assured 


ve exactly the right machine. For more 



















Steel City has qualified sales 
representatives in major metal- 
working areas for your con- 
venience. Write today for name 
of nearest representative . . . 
and detail information on com- 
plete line. 


Manufacturers of machines for testing physical properties of metals, including: 














8811 Lyndon Ave. Detroit 38, Mich. 
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. and Special Testing Machines. 





high yield stress and lower ductility 
after treatment at 480° F. 

Additional tests were made on 
three of the steels after aging at 
120° and 165° F. (50 and 75°C.). 
The extent of aging was greater than 
that observed at room temperature 
and less than in the samples heated 
to the higher temperatures. 

The aging of low-carbon rimming 
and killed steels of openhearth and 
bessemer origin has been investi- 
gated for periods up to 3 years after 
temper rolling. Results show that 
the yield stress of openhearth steel 
gradually attains the value of the 
original annealed steel when fully 
aged at room temperature, but in 
bessemer steel it attains a higher 
value. The yield stress and hardness 
increase slightly in the aluminum- 
killed steels after aging at room tem- 
perature, but the steels remain com- 
paratively stable, with no return of 
the yield point. 

The physical properties of the 
fully aged rimming steels have been 
compared with those obtained by 
accelerated or artificial aging treat- 
ments at temperatures of 210 to 480° 
F. In the latter tests, high values of 
yield stress, yield ratio, and yield- 
point elongation were obtained. The 
differences between natural and 
artificial aging are smaller in besse- 
mer steel than in openhearth steel, 
owing to its greater rate of aging at 
room temperature. The results ob- 
tained have been discussed, with 
particular reference to the influence 
of residual stresses. 

Artificial aging 
aluminum-killed steels 


treatments of 
have very 
different effects from natural aging; 
in these steels there is a return of 
the yield point after treatments at 
390 and 480°F. Also, the yield 
stress and yield ratio of these are 
higher than those of the fully aged 
steels. 

There was no return of the yield 
point in the vanadium-treated rim- 
ming steel after artificial aging, but 
a small yield point reappeared in 
pure iron on temper rolling and 
aging at 210, 390 and 480° F. 

The best results for the steels 
aged at the three higher tempera- 
tures, as compared with natural 
aging, were at 210°F., the differ- 
ences being accentuated at higher 
temperatures. 

Artificial aging at 120 and 165° F. 
(Continued on p. 184) 
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CAN YOU PRE-HEAT AN 
8" DIA. BRASS OR COPPER BILLET TO 


1600°E9 
O S = 


20 MINUTES HALF-HOUR ONE HOUR FOUR HOURS 





COMPARE WITH WHAT IS BEING DONE 
WITH A MAGNETHERMIC LOW-FREQUENCY 
(60-CYCLE) INDUCTION HEATER 


@ The Magnethermic pre-heats an 8” dia. 
copper or brass billet every minute. Unusual? No. This speed 
explains why the copper and brass industry is taking a serious 
look at low-frequency (60-cycle) induction heating. 

In addition to speed, the heater offers other operating advan- 
tages. Individual temperature control of each billet assures 
uniform heating of each billet. No chance of cold or over- 
heated ones. 

A Magnethermic does not require warm-up time, eliminating 
scheduling billets far in advance. Space (8’ x 10’ average), is 
many, many square feet less than conventional heating equip- 
ment. Maintenance — nothing to maintain but the heating coils 
and those require infrequent attention. 

Magnethermic pioneered low-frequency (60-cycle) induction 
heating. You can obtain complete information by writing, 
phoning or wiring your inquiry or request to Magnethermic. 
Prompt reply. 





me "ey, 


7 
billet heater rated at 8,000 Cc °o r a t t ° n 


3-coil Magnethermic brass 


pounds per hour. 


3990 SIMON R YOUNGSTOWN 7, OHIO 


yA 
4 Se 
g NS 

“criny wu 








with ROCKWELL Standard 
RECIRCULATING OVENS 


a tvalate 
Oil * Gas 
Steam 


for 


Truck or rack oven—18 standard sizes—for heating 
operations to 500° F. Improved air recirculation 
heating. 


Truck rack or car loading 1000° F. oven in standard sizes to 390 cu. fe. 
working capacity. Rugged, insulated dual panel construction. Ideal for 
drawing steel, annealing aluminum, etc. 


Write for Oven Catalog 


W.S. ROCKWELL COMPANY 


ENS * BURNERS * VALVES * SPECIAL MACHINERY 


2044 ELIOT STREET FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 
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Strain-Aging . . . 


gives more comparable results with 
natural aging, the speed of which 
can be followed by heating for vari- 
ous times at these temperatures. 
The effect of cold storage of a 
basic openhearth, a basic bessemer, 
and an aluminum-killed steel after 
temper rolling has been investigated 
for periods of up to 6 months, and 
the results have been compared with 
aging at room temperature. There 
was a marked retardation in the 
rate of aging in the rimming steels, 
the properties being particularly 
stabilized at 4° F. for several months. 
The aluminum-killed steel was fur- 
ther stabilized by cold storage. 
E. C. Wricnt 


Special Technique 
Used to Obtain 
Melting Point of Ti* 


HE DETERMINATION of the melting 

point of titanium has been diffi- 
cult because of its high reactivity 
with all refractories and most gases. 
Consequently, the standard method 
of determining the melting points of 
most metals, which is to hold a rela- 
tively large mass of the pure metal 
at the melting point for a sufficiently 
long period to permit a number of 
observations, cannot be employed. 
Previous investigations have dis- 
closed melting points that range 
from 1700 to 1795° C. (3090 to 
3265° F.). Undoubtedly, many of 
the results reported have been af- 
fected by impurities in the titanium 
metal and also by its reaction with 
the container or atmosphere in which 
the tests were conducted. 

The furnace used in these experi- 
ments was essentially a spiral of 
tungsten wire enclosed in a series of 
molybdenum radiation screens. The 
furnace assembly was covered with 
a cylindrical water-cooled brass hood 
that fitted into an O-ring in the 
water-cooled furnace base. Water- 
cooled wires for the current and a 
vacuum line were brought through 

(Continued on p. 186) 


*Digest of “The Melting Point of 
Titanium”, by T. H. Schofield and 
A. E. Bacon, Journal of the Institute 
of Metals, Vol. 82, December 1953, 
p. 167-169. 





DOUBLE GATE LOCKS give 
full bearing around the en- 
tire die slide 








DIE SLIDE FULLY ACCESSIBLE 
for rapid die change in- 
cluding spider-type hollow 


Sturdy Construction Throughout 

Easy, Rapid Die Changes 

Fully Automatic Control 

Dependable Pumping Equipment 
¢ Complete Auxiliary Machinery 
¢ Shearing Deflection Eliminated 
* Low Cost Maintenance 


© Ffficient Economical Operation 


HIGH-PRESSURE CLAMPING 
during entire extrusion stroke 
minimizes flashing 





BUTT SHEAR, internally mounted, 
fully supported during entire stroke, 
with positive die positioning. Shear 
supplied from auxiliary high pres- 
sure system. 

















connections 





MOUNTING. completely assem 


bled 
on integral base, ready for field 








Get Extra Dividends in Advanced Design Features... 


backed by 70 years of heavy machinery “know how” 


The designing skill of our extrusion engineers (who have grown 
up with the industry) has eliminated handicaps found in con- 
ventional presses. In addition, our reputation for precision 
building, in the heavy machinery field, assures you of de- 
pendability in extrusion presses and auxiliary equipment. Con- 


sult us whether your need is for a single unit or a complete 
extrusion plant. 


. 
The Youngstown Foundry & Machine Co. “¢ (i 


SERVING INDUSTRY SINCE 1885 
» Youngstown, Ohio 
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developed from Electrode Potential Tests... 


Blaw-Knox NA6LC Alloy 
shows no deterioration 
after 5 years of service 


in corrosive pickling liquor 


Manganese-bronze pickling hooks used by a leading metals 
producer deteriorated quickly in sulfuric acid solutions. 

National Alloy metallurgists were asked to develop a 
more corrosion-resistant hook one which would have longer 
service life than that obtained from the manganese-bronze 
hooks and accessory equipment. 

In National Alloy’s laboratory, electrode potential equip- 
ment was utilized for rapid evaluation of the corrosion 
resistance of alloy samples in varied acid concentrations. 
Operating conditions were closely simulated. 

Repeated tests pointed to one alloy as having exceptional 
corrosion resistant characteristics. Later designated NA6LC, 
the alloy was used to cast hangers, beams, frames and hooks 
designed for this application by National Alloy engineers. 

Five years have passed since the castings were installed. 
They show absolutely no signs of deterioration or any cor- 
rosive attack. 

If yours is a corrosion problem, contact National Alloy for 
rapid determination of the most economical alloy for your 
application. 


BLAW-KNOX COMPANY 


National Alloy Division + Pittsburgh 38, Pa. 
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Melting Point . . . 


the furnace base. The vacuum de- 
veloped at room temperature is 
from 1 to 5x 10°* mm. of mercury. 

An alumina tube, one end of which 
rested on the furnace base, was in- 
serted inside the radiation shield and 
heating coil. The tube supported a 
molybdenum platform upon which 
was placed a zirconia crucible | in. 
long and % in. diameter. 

The titanium metal specimen was 
a cylinder 0.656 in. long and 0.250 
in. diameter, in the bottom of which 
a hole 0.031 in. deep and 0.094 in. 
diameter, was bored so that only a 
ring of metal 0.031 in. wide was in 
contact with the crucible. The tem- 
perature observations were made 
with an optical pyrometer that was 
sighted through a glass window in 
the top of the furnace cover and with 
the pyrometer filament focused on 
the base of an axial hole drilled in 
the top of the metal specimen. The 
optical pyrometer was calibrated 
against a standard tungsten strip 
lamp at temperatures of 2190 to 
3630° F. before and after the ob- 
servations. No change in calibration 
was found. In order to check the 
reliability of the technique described, 
the melting points of similarly pre- 
pared metal samples of iron, nickel, 
and platinum were determined since 
the true melting points of these 
metals are well known. 

In the tests the furnace was first 
evacuated and then sufficient argon 
(99.8% pure) was introduced to give 
a slight pressure of about 4 mm. of 
mercury. The argon prevented film 
formation on the cover glass above 
the furnace and was particularly 
necessary in the case of iron, but 
not required when nickel or titan- 
ium was charged. The furnace was 
heated from room temperature to 
near the melting point in about % 
hr. When a temperature about 390° 
F. below the expected melting point 
was reached, optical temperature 
measurements were begun, continu- 
ing until melting occurred. 

At the melting point, liquid metal 
began to rise in the sighting hole 
of the sample and simultaneously an 
apparent temperature drop was ob- 
served due to departure from black 
body conditions. 

The melting points of iron, nickel 
and platinum, which are known 
accurately, were checked within 2 
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to 3°C. of the accepted melting 
point of these metals. This estab- 
lished the validity of the measuring 
procedure used in this investigation. 
Two different specimens of the 
purest iodide titanium were studied; 
one gave a mean melting tempera- 
ture of 3010°F. and the other 
3020° F. E. C. Wricnt 


The Control of 
Mechanical Properties 
in Austempering* 


4 hw ARTICLE deals with the effect 

of transformation time and the 
degree of completion of the trans- 
formation on the mechanical prop- 
erties of steel upon austempering. 
For the benefit of the uninitiated 
reader, the author begins with a 
brief history and description of 
isothermal transformation and the 
invention of austempering. The 
article should prove to be profitable 
reading to anyone interested in these 
topics from a practical or theoretical 
standpoint. 

Ordinary heat treatment was es- 
sentially an art developed through a 
century of experience, and prior to 
1930 metallurgists regarded the cool- 
ing rate as the sole determinant of 
the structure developed during the 
quenching of steel. Davenport and 
Bain realized that the temperature 
of transformation rather than the 
cooling rate determined the structure 
that would form and on this basis 
initiated the isothermal method of 
studying the decomposition of aus- 
tenite. They held the view that in 
ordinary heat treating, the tempera- 
ture of transformation merely is 
selected by the cooling rate. (This 
view is an _ over-simplification. 
Krainer and Kroneis, and others, 
have shown that the cooling rate 
affects such important facts as 
nucleation and that, for example, 
pearlite transformation on continu- 
ous cooling at certain rates can occur 
at lower temperatures than on iso- 
thermal transformation.) Time, the 
other important variable, determines 
the completeness of the reaction. 

Isothermal transformation has 

*Digest of “Factors Affecting the 
Isothermal Transformation of Aus- 
tenite in the Intermediate Range 
(Bainite Range)”, by Otto Schaaber, 


Draht (English Edition), No. 19, 
February 1954, p. 19-25. 





Casting weight 
21,000 pounds 


Set 
d 
Record! 


I's the weight rather than the Ni-Cr content that's the record. 


Shipping weight 
14,000 pounds 


Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 


aaasnanaaaensase -> 


We've cast many a piece with such a high Ni-Cr combination. But this represents 
the largest casting we have ever made. And it took careful scheduling of our 


entire battery of electric furnaces, with a double melt from two smaller furnaces. 


Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 


Then rough-finishing to specifications. 


The significant fact is that this casting, the first of this size we have ever produced 
and destined for a most important high priority processing job, passed inspec- 
tion with flying colors. There was no reject here. It is indicative of the skill of our 


metallurgists and foundrymen in turning out high alloy castings. 


If you are looking for this kind of service, make Duraloy your casting source. 


rat DUTLALU Y company 
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YOU BENEFIT 
BY SPECIFYING 


CKOFF 


Cold Finished 
Bars 


CARBON... ALLOY... LEADED 





4 


PROMPT SERVICE 


from any of Wyckoff’s 4 
modern plants at key 
points in Ambridge, Pa. 
... Chicago, Illinois... 
Newark, N. J. and Put- 
nam, Connecticut. 











TECHNICAL 
CO-OPERATION 


from Wyckoff metallur- 
gists experienced in 
every phase of cold fin- 
ished steel practice. 
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DOLLAR SAVINGS 


Wyckoff Quality Control 
insures uniform maxi- 
mum production, in- 
creased machining 
speeds and longer tool 
life. 


Works: Ambridge, Pa. « Chicago, Il. © Newark, N.J. « Putnam, Conn. 


WYCKOFF STEEL PRODUCTS — Corbon and Alloy Steels * Turned and 


Polished Shafting * Turned and Ground Shafting * Wide Flats up to 12" x2 


All types of furnace treated Steels 
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Austempering . . . 


taught us more about austenite trans- 
formation than have any of the other 
methods of investigation. The tech- 
nique is to quench small specimens 
(which have been heated to the 
“austenitizing temperature”) in a 
constant-temperature bath, with- 
draw the specimens (one at a time, 
after different holding periods) and 
immediately quench them in water. 
Thus, untransformed austenite is 
converted to martensite whereas 
structures resulting from transfor- 
mation at the holding temperature 
remain unaffected. The “incubation 
period” or time required for trans- 
formation to start, and the “trans- 
formation time” required for over 
99% of the austenite to transform, 
can be determined microscopically 
for a series of isothermal transforma- 
tion temperatures below A,. Plotting 
the incubation and _ transformation 
times along the x-axis on a logarith- 
mic scale and temperature along the 
y-axis on a linear scale, produces the 
well-known TTT or isothermal trans 
formation diagram. 

Prior to 1930, ferrite, pearlite and 
martensite were the only transforma 
tion structures which were well 
known and understood. In 1930, 
Davenport and Bain in the United 
States (and Wever and Engel in 
Germany) discovered a new trans- 
formation structure which was 
formed isothermally in a temperature 
range between those where pearlite 
and martensite formed. In 1931, 
United States Steel Corp. applied for 
a patent on the isothermal transfor- 
mation of steel in that temperature 
range, between 1100 and 300° F. 
This method became known as 
austempering. 

The essential feature of austem- 
pering is that it produces neither 
pearlite nor martensite, but a struc- 
ture which later has become known 
as bainite in the U.S. and the “in- 
termediate structure” in Germany. 
Wever and Engel, as well as Daven- 
port and Bain, showed that this 
structure has favorable properties 
without being tempered. Later, Pay- 
son and Hodapp showed that the 
superiority of austempered bainite is 
restricted to a hardness range of 
Rockwell C-30 to 45. The reports 
of others failed to confirm the su- 
periority of bainite formed through 

(Continued on p. 192 























BRIDGEPORT ALUMINUM EXTRUSIONS 


—your key to economy, strength and simplified production 


Bridgeport Aluminum Extru- 
sions are helping to increase pro- 
duction efficiency in more and 
more plants every day. Here’s 
why extruded shapes can lower 
costs and improve a wide range 
of products: 

Production is simplified —extru- 
sions often eliminate the complex 
assembly of many components. 
Costs are lowered—extrusions re- 


Skilled hands and a completely equipped die 
shop insure accuracy and speed on Bridgeport 
extrusion deliveries. 


duce time-consuming machining 
and assembly operations. There’s 
a substantial saving in mate- 
rials too. 


Unlimited design possibilities — 
high strength permits an almost 
endless variety of precision, 
close dimensional shapes. The 
relatively low cost of dies for 
custom-tailored shapes can make 
special designs practical for ex- 


Your requirements in any alloy now being ex- 
truded can be supplied by Bridgeport. Largest 


of 16 presses has 5500-ton capacity. 


perimental work and new appli- 
cations. 


Improved weight-strength ratio= 
extrusions are usually lighter and 
stronger than machined parts. 


Bridgeport’s experience and com- 
plete extrusion facilities offer 
manufacturers an opportunity to 
put the advantages of extrusions 
to work for them—in aircraft, or 
in architectural and industrial 
applications. Call your Bridge- 
port Sales Office for further in- 
formation or technical help. 


, 
A 


~~" 
BRIDGEPORT BRASS 
COMPANY 


ALUMINUM DIVISION 
BRIDGEPORT 2, CONN. 

Sales offices in Principal Cities 
Conveniently Located Warehouses 
Mills ot Bridgeport, Conn., 
Indianapolis, Ind., and Adrian, Mich. 


BRIDGEPORT ALUMINUM 
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Metals As discussed by Dr. B. B. Wescott, Executive 


Vice-President, Gulf Research & Development 
Company, and Mr. L. W. Vollmer, Director, 


Engineering Materials and Production Chemistry Division 


= “Gulf is an important user of metals for drilling, produc- 

at Gulf Oil tion, transportation and refining equipment. That's the 
biggest part of our metals engineering work here, advis- 

ing on the selection of the metals best suited for each job. 


“In sales, we must study metals used by our petroleum 
products customers. To produce cutting fluids and oils 


for quenching, tempering, rolling, forming and hot 











Inspecting the results of continuous metal cutting fluid tests 
at Gulf’s research center are: C. N. Bowers, Materials Section 
Head, Materials & Production Chemistry Division; B. B. 
Wescott, Executive Vice-President, Gulf Research & Devel- 
opment Company; F. F. Versaw, Shop Superintendent, 
Engineering Division; and L. W. Vollmer, Director, Mate- 
rials & Production Chemistry Division . . . all members of the 
American Society for Metals and readers of Metal Progress. 
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te Bund. 


forging, we must understand the problems involved. Magazine of 24,000 Metals Engineers 
“Auto makers, in designing higher compression en- 


gines, continually create new problems involving fuels and M { al 


lubricants. Oil companies collaborate with the auto makers 


to find the best solutions, which may require a new alloy, I rcp cere Ss 


a different treatment for metal parts, a modified fuel or 


lubricant, or even a combination of these improvements. A publication of the American Society for Metals 


“ ’ : . Originator and sponsor of the National Metal Exposition 
Because metals are of such major importance in all 

of our own operations and in the use of our products b ; : 
P weer y 7301 Euclid Avenue, Cleveland 3, Ohio 

our customers, many of our men are Metals Engineers— 

the readers of Metal Progress. We depend on them in 

making many product and purchase decisions and in 

promoting full and effective utilization of our products.” 
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Austempering . . . 


austempering. The reasons for these 
discrepancies lay in the incomplete 
knowledge of the factors which in- 
fluence the results of austempering. 
Experiences gained from conven- 
tional heat treating do not apply to 
austempering. 

The author states that metallurgi- 
cal literature of about 1942 created 
the impression that the yield strength 
of austempered steel was low. He 
cites austempering data for four 
steels which support the view that 
especially the 0.01% yield point, also 
commonly referred to as the elastic 
limit, but also the 0.2% yield strength, 
the notched bar impact toughness 
and the fatigue strength are im- 
proved as the bainite transformation 
proceeds to completion. (The orig- 
inal U.S. patent on austempering 
mentioned the importance of letting 
the transformation proceed to com- 
pletion.) Results are reported on two 
nickel-chromium steels (VCN 45 
0.30 C, 4.36 Ni, 1.17 Cr — and VCN 
35 — 0.23 C, 3.63 Ni, 0.81 Cr), one 
manganese spring steel (0.51 C, 1.2 
Mn, 0.18 Ni, 0.18 Cr) and one man- 
ganese-vanadium steel (42Mn V7 

0.41 C, 1.63 Mn, 0.22V). The 
austempering temperatures were 473 
and 563° F. for VCN 45 and VCN 
35 respectively, 645° F. for the man- 
ganese spring steel, and 527° F. for 
42 Mn V7. The hardness was about 
Brinell 400 for the manganese spring 
steel and VCN 35, Brinell 430 to 
440 for VCN 45, and Brinell 510 to 
530 for 42 Mn V7. 

The amount of bainite in the 
tested material varied between 62 
and 100%, times to completion be- 
tween 20 and 1600 min. (about 27 
hr.). Even differences as small as 
those between 95 and 99.5% bainite 
created large differences in the 0.01% 
offset yield. An increase from 91 to 
99% bainite in steel 42 Mn V7 re- 
sulted in 100% increase of the elastic 
limit. The most remarkable such in- 
crease, from 53,400 psi. at 78% trans- 
formation (or bainite) to 171,400 
psi. at 99% transformation, or about 
320%, was noted for steel 42 Mn V7; 
the minimum increase, from 92,800 
psi. at 87% transformation to 127,000 
psi. at 100% transformation, gave 
only about 37% improvement in 
elastic limit, this for steel VCN 45. 

The improvements in elastic limit 
(Continued on p. 194) 
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Convection Car Bottom Furnaces for 
Aluminum Billets—Electric. Gas or Oi! 
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Solution Heat Treat Furnaces (Electric) for Reverberatory Melting Furnaces. Desiqned in Coniunc 
the Aluminum and Aircraft Industries. (Furnace tion with Direct Chill Casting or Book Mold Casting 
shown above installed in large Aircraft Plant.) 


ALSO—Aae Hardening and $ n Heat Treat Ovens and Furnaces—Stress 
9 3 


M O R RI § O Relist Femocee-Annecting Funscen Gee eee a ee eee 


' . Whatever your heating problem, rely on MORRISON Furnaces and Ovens— built for ruq 
ged duty and long life . . . engineered and designed to your most exacting requirements 


A Quarter of a Century of Service to Industry 


30010 LAKELAND BLVD. 
EUCLID STATION 
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- WASH - RINSE - DRY 


=a MACHINE 


This plant’s problem was removing 
quench oil from a wide variety of heat 
treated parts on a job-lot basis; part 
sizes and shapes varied from week to 
weck. Special machines to clean each 
different group of parts was econom- 
ically unsound. 


So A-F Engineers recommended this 
A-F Cleaning Machine. Here, heat 
treated parts, carried in baskets, pass 
through consecutive high-pressure, fan- 


fh. 
> 


a i 


shaped curtains of solvent — then 
through a combination high-pressure 
solvent blow-off and dryer. For over a 
year, this single machine has efficiently 
and economically cleaned all parts 
involved 


Another example of A-F “Job Engi- 
neering for savings and efficiency”’. 


For more information about most re- 
cent, efficient metal products cleaning 
and processing methods write: 


THE ALVEY-FERGUSON CO. 


168 Disney Street... Est. 1901... Cincinnati 9, Ohio 








“Any guy could chop fast if his Dad made him a hatchet out of 
Columbia EXTRA Carbon Tool Steel!’’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. TOOL 


Producers of fine tool steels — All types immediately iM 
available through Sales Offices. Warehouses and 


Representatives in Principal Cities. 
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Austempering . . . 


were usually accompanied by a de- 
crease in ultimate strength, amount- 
ing to not more than 13% and by 
an increase in 0.2% yield strength 
varying between 3 and 35%. The 
elongation in a 10-diameter gage 
length and the reduction of area 
were usually unaffected, except in 
steel 42 Mn V7, for which elonga- 
tion in 10 diameters increased from 
1.4 to 4.4% and reduction of area 
from 2% to 50%. Impact data were 
given only for the manganese spring 
steel, which showed an average 
Charpy impact toughness of 168 
ft-lb. per sq. in. after 3 min. trans- 
formation at 645° F. and 246 ft-lb. 
per sq. in. after 40 min., or a 46% 
increase. 

The author expected also to find 
an increase in fatigue strength to 
accompany the increase in elastic 
limit (0.01% yield). Although his 
investigation was terminated by the 
destruction of his fatigue machine, 
sufficient data had been obtained on 
the manganese spring steel to per- 
mit tentative conclusions to be 
drawn. Twelve data had been ob- 
tained on specimens transformed 3% 
min. at 626° F. and on oil quenched 
and tempered specimens. All of 
them fell on the same S-N or Wohler 
curve, whereas data obtained on 
seven specimens transformed 30 min. 
at 626° F. fell on a higher Wohler 
curve. It seemed quite indisputable, 
even in spite of the paucity of the 
data, that the fatigue limit of the 
former was about 76,000 psi. and 
that of the latter in the vicinity of 
85,000 psi. 

Methods of determining the prog- 
ress of transformation have been in- 
vestigated and evaluated by the 
author. Hardness tests were unreli- 
able while several other methods, 
including mechanical testing and 
electrical or magnetic measurements, 
were too complicated. Dilatometric 
measurements were preferred. 

A rugged and accurate dilatometer 
has been perfected recently by the 
author after ten years of experimen- 
tation. Its axis is inclined to the 
vertical, and specimens of various 
sizes and shapes (including small 
manufactured parts or pieces which 
have been sawed or even broken 
from a bar) can be positioned for 
measurement quickly and accurately 

(Continued on p. 196) 





Rolock makes 
this Dump Bottom Basket... 
Built to live 


in a heat treating casket. 


Though its days are white hot 
And more corrosive than not, 


Ir always gives 


more than they ask it! 


..it’s wrought Inconel 


How much can you ask of wrought Inconel® in high 


temperature applications? 


You get a hint of the design possibilities of Inconel 
from this dump bottom furnace basket made by 
Rolock, Inc., Fairfield, Conn. 


It’s designed to quench large loads of small parts 
quickly and uniformly. Weighing only 157 pounds, 


it must handle 1200 pounds of work. 


When used, the basket is dropped, fully loaded, 
into a pit-type furnace. There it remains in 1725°F. 
carburizing or 1000°F. nitriding atmospheres. Then 


it’s quickly removed and dumped. Time after time, 


the cycle is repeated, yet the basket must retain its 


rapid dumping action. 


Wrought Inconel has the strength, and the heat 
and corrosion resistance, to take all this easily. In 
addition, Inconel is easily fabricated and welded 


by familiar processes. 


To help you take full advantage of the possibili- 
ties of Inconel in high temperature service, Inco has 
prepared a helpful high temperature work sheet. 


Write for a copy, today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inconel .. . for long life at high temperatures 


af, Inco Nickel Alloys 
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Aluminum Brazing e 

Annealing ¢ Bluing ¢ 
Carburizing ¢ Copper Brazing ¢ 
Hardening ¢ Metal Washing and 


Degreasing ¢ Sintering © Quenching 


WRITE FOR 
ILLUSTRATED CATALOG 


ASHWORTH BROS., INC. 

M &t v . een E TER MASS 
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SONKEN-GALAMBA 


MEMBER ALUMINUM RESEARCH INSTITUTE 
Riverview at Znd Street ° Kansas City 18, Kansas 


The sign, S-G, on alum 
inum ingot means alum 
inum of uniform quality 
made to meet the most 
rigid chemical and physical 
specifications. Whether it's 
for permanent mold, sand 
or die cast you can be sure 


with S-G ingot 


Our complete modern re 
search and testing labor 
atories are available to 
help you secure just the 
right ingot to meet your 


needs 


BRASS AND BRONZE 
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Austempering .. . 


in a specially designed measur- 
ing device which transmits length 
changes to a dial gage graduated in 
(.00004-in. divisions over a range 
of 0.040 in. 

The analysis of the results was 
facilitated by special graph paper 
with an autocatalytic ordinate scale 
that resembled a probability scale 
(described by J. B. Austin and R. L. 
Rickett, Transactions, American In- 
stitute of Mining and Metallurgical 
Engineers, Technical Publication 
No. 964, 1938) and a logarithmic 
abscissa-axis. By plotting the extent 
of completion of the reaction (that 
is, percentage of bainite) along the 
y-axis and time along the x-axis, a 
straight line was obtained — just as 
a cumulative probability curve, 
plotted on probability paper, will 
result in a straight line. This device 
enabled the reaction time to be de- 
termined accurately. 

C. A. LiepHOLM 


Mechanism of 
Fatigue Failure” 


HE COMMONLY held hypothesis 

concerning what happens to metal 
during alternate stressing of such 
intensity that “fatigue failure” will 
result is that the repeated plastic 
movements (slip) inside the crystal 
progressively work harden the metal 
in certain microscopically small re- 
gions until the ductility or plasticity 
is “exhausted” — whatever that word 
may mean. (An alternative hypothe- 
sis is that the increased atomic mo- 
bility during alternating slip enables 
various small lattice vacancies to 
migrate and accumulate into rela- 
tively large voids or embryonic 
cracks. ) 

The authors have examined the 
“work hardening” postulate by 
studying seven single-phase metals 
and alloys. Small specimens 0.2 in. 
diameter were fatigued axially by 
alternating compression and tension, 
thus damaging the metal through- 
out its entire cross section, and at 

(Continued on p. 198 

*Digest of “Softening of Certain 
Cold Worked Metals Under the Ac- 
tion of Fatigue Loads”, by N. H. 
Polakowski and A. Palchoudhuri. 


American Society for Testing Ma- 
terials, 1954 Preprint No. 74, 12 p. 





Try SANDVIK Coromant 


CARBIDE TOOLS DESIGNED 
FOR LONGER-LASTING TOOL “BITE” 





Coromant's quality and high wear-resistance means 
lower maintenance cost—higher production per tool. 


The reasons for SANDVIK COROMANT'S success are: 
1 EXTENSIVE RESEARCH COMBINED WITH ENGINEERING SKILL 


Sandvik's modern metallurgical laboratories 
have developed carbides extremely well suited 
in hardness, wear and cratering resistance and 
strength for every type of material. 

2 BASIC PURITY OF RAW MATERIAL 
The ore from Sandvik's tungsten mine is among 
the purest found anywhere in the world. 


3 UNIFIED CONTROL BY SANDVIK FROM ORE TO FINISHED PRODUCT 


From the tungsten mine through each produc- 
tion stage, Sandvik maintains close control and 
careful inspection. 


4 HIGH QUALITY, SHOCK AND VIBRATION RESISTANT STEEL SHANKS 
5 UNIQUE BRAZING METHOD WITH HIGH MELTING POINT BRAZING 


6 COMPETENT ENGINEERING SERVICE 


Thousands of work files are at your disposal 
along with well trained field engineers to help 
to solve your machining problems. 


Coromant is available 


@ ino wide variety of tools and blanks from stock—including 
mony shapes ond designs which have been considered 
“specials” before. 


@ In all standard grodes with improved performance to suit 
o wide range of applications. 


@ Grades permanently color-identified on the end of tool 
shonk and etched in the carbide blanks. 


@ In the new, time saving “Coromant Combinetion Cutter.” 


Why not try Coromant's long-lived “bite” on 
your application. Contact Sandvik for further 
information. 


COROMANT DIVISION® SANDVIK STEEL, INC. 
111 Eighth Avenue, New York 11,N. Y¥. * Watkins 9-7180 


Detroit: 20005 James Couzens Hwy, Detroit 35, Mich. * VE 7-9507 
Cleveland: 1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
SANDVIK CANADIAN LTD. © P. 0. Drawer 430, Station 0, 

Montreal 9, PQ. ¢ BYwater 7501 © 25 Milford Avenue 

Substation 83, Toronto, Ontario « CHerry 1.3477 
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impregnation? 


You've got an impregnation prob- 
lem, and you need help... Why 
waste time with hit-and-miss meth- 
ods — come to the expert, your 
Metaseal impregnation engineer. 


Check your nearest 


American Metaseal plant: 


Los ANGELES 
TULSA 

DETROIT 
MUSKEGON, MICH. 
CLEVELAND 
BUFFALO 
RocueEstTer, N. Y. 
PHILADELPHIA 
BALTIMORE 

West New York, N. J. 
East HAVEN, CONN. 
SOMERVILLE, Mass. 
MONTREAL, CAN. 


a 
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Metaseal’s 100% guaranteed 
impregnation process completely 
penetrates all pores, assures perma- 
nent pressure-tightness, corrosion 
prevention, and end of finish fail- 
ures. The American Metaseal plant 
nearest you has the solution to your 
impregnation problem. 


Write today for quick action 


American Metaseal Mfg. Corp. 
607 Sixty-fifth Street, West New York, N. J. 
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Fatigue... 


such a rate that the temperature 
never was raised above 90° F, The 
central active portion of these pieces, 
0.75 in. long, was then tested in 
compression and for hardness. 

All specimens originally in the an- 
nealed condition increased in com- 
pressive stiffness and strength after 
cyclic strain. All corresponding speci- 
mens originally cold drawn some 30 
to 40% decreased in compressive 
strength and hardness after cyclic 
strain, the amount of loss being pro- 
portional to the amplitude of the 
alternating stresses and the number 
of cycles. 

The authors emphasize that thei: 
results are for single-phase metallic 
structures which are incapable of 
strain hardening by precipitation or 
by phase transformation, For the 
type of metallic structure they in- 
vestigated, however, the facts are 
not consistent with the “cold work- 
ing” hypothesis of fatigue. Rather 
they indicate that single-phase met- 
als in both soft (annealed) and cold 
worked conditions gradually ap- 
proach a specific limiting condition. 
The annealed metal is work hard- 
ened up to that level. The cold 
drawn metal, originally above the 
limiting condition, is softened by 
cyclic plastic flow down to the lim- 
iting conditions. E. EB. T. 


Denseners Improve 
Casting Quality 


ONSIDERABLE gain has been made 
during the past 20 years in the 
production of ferrous and nonferrous 
castings of enhanced properties, 
structural soundness and density. 
These improvements have resulted 
from advances in metallurgy and 
foundry practices—the former in re- 
spect to compositions and control of 
structures in the cast metals, and the 
latter in the techniques of gating, 
feeding and temperature control of 
the melts. Despite these advances 
the problem of nonuniform. solidifi- 
cation of metal in castings having 
sections of different thicknesses still 
persists. It is for this reason that 
increasing attention is being paid to 
methods of inducing a progressive 
order of solidification. 
(Continued on p. 200) 





HEAT TREATING 
FURNACES 


UP TO 2000°F. OR MORE 





This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular car bottom fur- 
nace was designed for the heat 
treatment of chain up to 2000°F. 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and puat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—write 
for the new, illustrated folder today. 
Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
eee 








Here’s why it pays to know 


your 


HARRY SPONGBERG, Honeywell Sup- 
plies Man in the Chicago area, helps 
Chester Pickrell of the Co. 
choose the most advantageous grade 


Crane 


of Brown thermocouple wire to work 
with his ElectroniK instruments. . . 
and points out the quality features of 
Brown wire that spell long service and 
consistent precision of measurement. 


Personal, specialized assistance by 


your HSM brings you the best in 
quality, economy and convenience for 
all your purchasing of pyrometer sup- 
plies. An individualized HSM Plan for 
your plant can save you money .. . 
simplify your inventory . .. speed your 
ordering. 


Your local HSM will be glad to survey 
your requirements. Call him today .. . 
at your local Honeywell office . . 
near to you as your phone. 


. 28 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 
44, Penna. 


MinNEAP OLS 


@ REFERENCE DATA: Write for Pyrometer 
Supplies Buyers’ Guide No. 100-5. . . and 
for new booklet, “The HSM Pian.” 


Honeywell 


INSTRUMENTS 


Fouts we Control 
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ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes. 


Set AB (Burs) AF (Piles) 


The above sets, with 4” diameter shanks, are 
composed of the 8 most popular sizes for gen- 
eral use. 

Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment. 


DEMAGNETIZER—Model D-3 


- 


‘ 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws, 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance. 


HEAVY DUTY ETCHER 


—_ 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 
small parts and also on large pieces such as 
shovels, castings, etc. Complete with ground 
lead, heavy metal case, etc. 


Send for Catalog with 64 pages of Mainte- 
nance, Production and Safety Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohie 





METAL PROGRESS; PAGE 200 





Denseners .. . 


As is well known, the speed of 
solidification and the cooling rate of 
cast metals have strong influence on 
their general properties. The solidifi- 
cation rate is the more important of 
the two, because it is during freezing 
that cavities and porosity are formed 
if the liquid shrinkage is not effec- 
tively compensated for. The size, 
shape and orientation of the crystal 
structure are determined during this 
stage of the process. 

A discussion of these factors is 
most opportune, and it appears in an 
English book, “Densening and Chill- 
ing in Foundry Work”, written by 
Edward Longden and published by 
Charles Griffin & Co. of London. In 
it the author describes in useful de- 
tail the application of “denseners” 
(people in the United States would 
probably call them “densifiers”—they 
are really heat absorbers) and the 
associated function of suitably placed 
Metallic 
have been employed for a long time 


feeder heads. denseners 
to promote directional freezing and 
soundness of certain ferrous and non- 
ferrous castings, but little informa- 
tion has been published on the mate- 
rials available and how these mate- 
rials can be used. This book is a 


source for such information. — Its 
author, an outstanding personage in 
British foundry circles and president 
of the Institute of British Foundry- 
men, has had every opportunity to 
put into practice the methods ad- 
vised in this book. 

The book deals primarily with cast 
iron, then steel, and to a very limited 
extent with nonferrous castings. 
Nevertheless, the general principles 
involved are basically the same for 
ferrous and nonferrous alloys. A large 
number of the examples referred to 
are large castings—19 tons for a gun- 
tube boring bar, a 10-ton slag ladle, 
20-ton chilled rolls, and 


“leading nut” casting in bronze. Com- 


a heav y 


plete details are given with accom- 
panying drawings for the various 
types of denseners, The heat con- 
ductivity of mold materials is also 
discussed. Detailed methods are sup- 
plied relating to the casting of a 
variety of products, from chilled rolls 
and car wheels to gear blanks and 
grooved pulleys. Undoubtedly, this 
book will fill an important place in 
the foundry literature. 
H. J. Roast 





The new Kinney Model KMB Me- 
chanical Booster Vacuum Pump pro- 
duces four times more vacuum pumping 
speed per pump horsepower than any 
previously developed mechanical vac- 
uum pump. This efficient pump works 
fast and clean . . . there is no liquid 
sealant in the main rotor unit to back- 
stream into the vacuum system and 
contaminate the process. Kinney 
Model KMB has no stalling pressure — 
handles sudden outbursts of gas in its 
stride — saves valuable processing time 
by eliminating work spoilage and 
equipment downtime. 

Kinney Model KMB is one of thirteen 
Kinney High Vacuum Pump Models — 
the big line of industry-proved vacuum 
pumps. Kinney district offices are 
staffed with competent vacuum engi- 
neers, ready to help you get the 
right pump for your 
needs. Send coupon 
for details. 
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made with the craftsmanship of lifetime 
specialization in Tool Steel—exclusively 


Hotiorm The first 5% chromium hot 
work die steel—still first in strength and toughness 
combined with high resistance to heat checking. 
Uses: die casting dies, dummy blocks, extrusion 
dies, backer blocks, mandrels, hot piercers, hot 
forging dies. 


Forge Die Resists softening at ele- 
vated temperatures, stays put under impact. 14° 
tungsten content. Uses: forge die inserts, extrusion 
dies, gripper dies, hot pressing dies, dummy blocks, 
hot piercing tools. 


sc Special 14% tungsten plus in- 
creased carbon for higher wear resistance. L/ses 
hot forging dies and punches, extrusion tools, hot 
forming rolls. 


Marvel 10° tungsten for high resistance 


to high temperatures. Uses: brass forging dies, 
extrusion press tools, nut dies and piercers, hot 
shears, hot swaging dies 


Hotpress Outstanding tungsten die 
steel with excellent toughness for work at elevated 
temperatures. Uses: dummy blocks for brass ex- 
trusion, press dies, extrusion dies, upsetting dies. 


WW Hotwork Highly alloyed for 


greatest wear resistance at high temperatures 
Uses: copper and brass extruding dies, brass die 
casting dies, copper tubing piercers, nozzles for 
zinc die casting machines. 


Red Cut Superior— 


J Temper 
Tungsten High Speed Die Steel, with high hot 
hardness and wear resistance qualities. Uses: hot 
press dies for copper and brass, extrusion dies, 
hot and cold trim dies, punches, heading dies. 


«guaranteed Dy deep etc, 


magnaflux, 1ygl0, and 
supersonic testing 


Vanapium-A.Loys Stee. COMPANY 


Manufacturers of First Quality Tool and Die Steels 
Latrobe, Pennsylvania 
(COLONIAL STEEL DIVISION + ANCHOR DRAWN STEEL CO. 


In Canada 


Vanadium-Alloys Steel Canada Limited, London, Ontario 

















PURE ZIRCONIUM OXIDE 





Both oxides have definite advantages 
for specific uses due to their particular 
physical and chemical properties. Study 
the comparative information given here 
and see which will answer your re- 
quirements best. 

Make note of the fact that our pure 
(monoclinic) oxide can be furnished in 
the finest grain size obtainable. We be- 
lieve the purity of our oxides is unexcelled. 

Typical Analysis 
















Pure Oxide (Monoclinic 99.2 / a Zr0,) 





Cad MgO K,0 No)0 B,0; 











$i0, TiO, Fe,0, 
16 10 AW 





Al20; 
.0O5 .003 






CaO MgO K,0 Na,0 | B20; 
5.20 1.01 001 003 | .001 































Use Characteristics 

Different crystal structures account 
for the different successful uses of these 
two oxides. Pure oxide, having mono- 
clinic crystals, undergoes an inversion 
of crystal structure and a 7 per cent 
volume change at about 1000° C. The 
introduction of calcium oxide, during 
the process of creating stabilized oxide, 
locks each crystal in a cubic form which 
remains constant to its melting point of 
4700° F. The other important difference 
between these two oxides is the neces- 
sarily larger percentage of calcium present 
in the stabilized oxide. A-9679 
FREE SAMPLES of either oxide are avail- 
able on request. Perhaps we can help 
you with your particular application. 






















Write Zirconium Corporation of America, 
Solen Blvd., Solon, Ohio. 
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Low-Alloy Ferritic 
Steels Checked for 
Turbine Wheel Service” 


ELATIONSHIPS between tempera 

ture and stress as a function of 
ser vice life for four low-alloy fer- 
ritic steels in the form of commercial 
forged and heat treated turbine 
wheels for turbojet engines are clari- 
fied by data on tensile, rupture and 
total deformation properties at 1000, 
1100 and 1200° F. The four steels 
examined in this investigation are 
SAE 4340, “17-22 A”S (0.3 C, 1.25 
Cr, 0.4 Mo, 0.60 Si, 0.25% V), H-40 
(0.3 C, 3 Cr, 0.5 Mo, 0.5 W, 0.8% 
V), and C-422 (0.2 C, 13 Cr, 1 Mo, 
0.8 W, 0.25% V). 

Influence of heat treatment first 
was surveyed by rupture tests at 
1100° F. on normalized and tem- 
pered, oil quenched and tempered, 
and interrupted quench and tem- 
pered wheels at 19% in. in diameter, 
4% in. thick in the hub area and 3% in. 
thick at the periphery. The wheel of 
each alloy appearing to have the best 
properties was used to obtain ten- 
sile, rupture, total deformation and 
creep data at the three elevated tem- 
peratures. 

Low-alloy ferritic 
steels would have two significant ad- 
vantages in turbine wheel service. 
First, they require relatively small 
percentages of scarce u« strategic ele- 
ments; second, their production and 


hardenable 


fabrication characteristics are supe- 
rior to those of the high-alloy austen- 
itic steels commonly used in jet 
turbine wheels. 

Temperatures of heat treatment 
were those established by the sup- 
pliers of the alloys, while tempering 
conditions after hardening were se- 
lected to yield a hardness range of 
Brinnell 280 to 320, this being repre- 
sentative of the hardness usually re- 
quired to provide adequate strength 
at the wheel centers for meeting the 
high stresses at low temperatures 
encountered there. 

(Continued or p. 204) 

*Digest of “High-Temperature 
Properties of Four Low-Alloy Steels 
for Jet-Engine Turbine Wheels”, by 
Arthur Zonder, Adron I. Rush and 
James W. Freeman; WADC Tech- 
nical Report 53-277, Part I, prepared 
for the Materials Laboratory of the 
Wright Air Development Center, Air 
Research and Development Com- 


mand, USAF, Wright-Patterson Air 
Force Base, Ohio, Nov. 1953, 66 p. 





THERMOCOUPLE 
HEAD 





the head that’s ahead 
in every way... 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —oa quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of ¥%2”, %”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions, The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


“SERVICE 
CLAUD S. GORDON CO. 


Manufacturers * Engineers + Distributors 
Thermocouples & Accessories + Temperature Control 
Instruments + Industriol Furnaces & Ovens 
Metallurgical Testing Machines 
Dept. 15 + 3000 South Wallace $1., Chicago 16, III. 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohic 








Metals for the 
GLC GRAPHITE ELECTRODES help make many of the metals 


essential to the production, transmission and utilization 
of electricity. 


The performance of GLC GRAPHITE ELECTRODES is unsur- 
passed in the manufacture of electric steels, foundry 
metals, ferroalloys and magnesium. 


ELECTRODE DIVISION 


Great Lakes Carbon Corporation 
Niagara Falls, N.Y. EGLCS Morganton, N. C. 
® 


Graphite Electrodes, Anodes, Molds and Specialties 
Sales office: Niagara Falls, N.Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, Pa. 


Sales Agents: J. B. Hayes, Birmingham, Ala 


George O'Hara, Long Beach, Cal.; Great Northern Carbon & Chemical Co., Ltd., Montreal, Canada 
Overseas Carbon & Coke Company, Inc., Geneva, Switzerland; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo, Japan. 














=~ CLAN 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your “Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 


CLARK Steel Ball Penetrators, for 
accurate ‘Rockwell testing” of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, are 
available in all standard sizes. 

o 
CLARK Test Blocks, in various 
hardness grades, provide a quick, 
sure, and simple method of check- 
ing the accuracy of your ‘‘Rockwell” 
type hardness tester. 

Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Road e Dearborn, Mich., 




















METAL 


Save Valuable Cutting Tools 


WiThH 


@EDEER FREEZERS: 


ae } 


* By the treatment of cutting tools in temperatures to 

125°F., in Webber Industrial Freezers, plant supervisors 
in many of America’s large industrial plants report that 
tool life has been increased as much as 490%. Much less 
set up time is required because tools last longer. Tools 
received from the manufacturer a trifle undersized are saved 
by cold treatment and extended tool life on extremely difh- 
cult jobs which a tool formerly served for only one cut has 
been materially increased. By the stabilizing of metals at 

125°F., a permanent accuracy and stability which would 
be impossible otherwise is accomplished. This treatment 
performs in a matter of hours the equivalent of four to eight 
years of natural aging. There's a Webber Unit for every 
industrial need. 


Write for new bulletin giving more complete information. 


TRIAL FREEZER 


WEBBER MANUFACTURING co., INC. 


2740 MADISON AVENUE ° “INDIANAPOLIS 3, INDIANA 
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Turbine Wheels 


Test specimens or slices were cut 
from different locations in the 
wheels, in both surface and central 
planes, and both radial and tangen- 
tial at the rims. 

Curves developed for stress-rup- 
ture time and for stress-time for 1% 
total deformation indicate that all 
four alloys have similar rupture 
strengths up to about 20 hr. at 
1000° F. and to | hr. at 1100° F. 
The strength of the 4340 steel wheel 
fell below the other alloys for longer 
time periods at these temperatures 
and for all periods at 1200° F. The 
“17-22 A°S wheel maintained rup- 
ture strength higher than or equal 
to the other alloys for time periods 
up to 1000 hr. at 1000° F., to 100 
hr. at 1100 and 10 hr. at 1200. Little 
difference was observed in rupture 
strength between H-40 and C-422 
wheels at 1000 and 1100° F. The 
former steel, however, gave substan- 
tially higher strengths at a tempera 
ture of 1200° F. 

Relative strengths for a total de- 
formation of 1% compared similarly 
to the rupture strengths, although 
the C-422 steel in general had slight- 
ly lower total deformation strengths 
than indicated by the stress-rupture 
strengths, due to relatively fast creep 
rates during first-stage creep. 

The wheels were to be produced 
to a hardness range of Brinell 280 to 
320. Some difficulty was encountered 
in obtaining this hardness range. It 
was believed, however, that this 
could be corrected through more ex- 
perience in producing and heat treat 
ing the alloys in the section sizes 
involved. Some evidence of low cen- 
ter ductility also was noted, again 
probably a function of manufactur- 
ing techniques and undoubtedly sub- 
ject to betterment. 

In summary, the extensive test 
data appear to indicate that the level 
of properties obtainable in the form 
of actual turbine wheels is sufficient 
to permit a choice of material and 
its proper proportioning with the 
usual safety factors of engineering 
design. In actual use of the alloys, 
metallurgists would be called upon 
to develop suitable practices and 
checks to insure uniform and as 
nearly optimum properties as pos 
sible for any particular alloy. 

A. H. ALLEN 




















applications 


North American’s outstanding contribution to 
combustion is the automatic dual-fuel switchover, 
to provide uninterrupted service wherever gas is 
supplemented by oil or vice versa. 

A great safeguard in any industrial installation, 
dual-fuel is required by many utilities to protect 
all consumers in emergencies. As the originators 
of dual-fuel systems, NORTH AMERICAN engi- 
neers are the nation’s specialists. 
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FROM A NEEDLE. 


A TURBINE SHAFT 


FASTER and BETTER 


HIGH FREQUENCY 


Induction 
HEATING UNITS 


The Lepel line of induction heating units represents the most advanced 
thought in the field of electronics as well as the most practical and 
efficient source of heat yet developed for industrial heating. With a 
background of half a century of electrical and metallurgical experience, 
the name Lepel has become the symbol for quality in induction 
heating equipment embodying the highest standards of engineering 
achievement, dependable low cost operation and safety. 


if you are interested in the application of induction heating you are 
invited te send samples of the work with specifications of the 
operations to be performed. Our engineers will process these samples 
and return the completed job with full data and recommendations 
without any cost or obligation. 





30 KW INDUCTION HEATING UNIT 


ronic Tube GENERATORS 


100 KW INDUCTION HEATING UNIT 


WRITE FOR THE NEW LEPEL CATALOG .. . 36 illus- 
trated pages packed with valuable information on high 
frequency induction heating. 


all 
RR 


LEPEL HIGH FREQUENCY LABORATORIES. INC. 


oSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
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Here’s where heat and corrosion prove metal...and metallurgists 


For castings subject 
to High Fluctuating 
Temperatures .. . 


Waukesha No. 321 
Titanium Stabilized 
Stainless Steel 


Supercharger inlet ports in giant rail- 
road diesels demand castings of unusual 
characteristics. They must be high in cor- 
rosion resistance, and must maintain this 
resistance under abnormally high tem- 
perature fluctuations. In addition, close 
tolerances demand easy machinability. 


This is the kind of problem that naturally 
comes to Waukesha Metallurgists for lab- 
oratory solution. Waukesha No. 321 
Stainless Steel with titanium, with care- 
fully controlled modifications, offered a 

solution. Its effective use in 





call 





castings requires a high de- 
gree of knowledge and skill 
both in formulation and in 








production, but Waukesha has succeeded 
in casting it for such critical uses as trays 
and conveyor parts for heat treating fur- 
naces and other high temperature needs. 
Its adaption to G-E Supercharger inlet 
ports is another example of Waukesha’'s 
experience in serving industry with the 
more difficult alloys. 


Have You a Castings Problem? 


Toke this opportunity to prove Wavkesha's 
advanced metallurgical service — to your 
profit! Send us a pattern for sample casting. 
Or write for booklets containing current data 
on Waukesha Stainless Steel and “Waukesha 
Metal’. 


WAUKESHA FOUNDRY CO. 


5404 LINCOLN AVE., WAUKESHA, WISCONSIN 


For Metallurgical Aid in Every Corrosion Resistant Alloy 
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In the assembly of your products, to the wide extent that cold-roll-formed 
components can be used, substantial economies can be effected. 


A Yoder Cold-Roll-Forming Machine with one operator and a helper 
will make upwards of 30,000 feet per day. Thus the cost usually is only 
a small fraction of a cent per foot for converting strip into structural 
shapes, trim, mouldings, panels, tubular or box shapes. 


The machine may, therefore, be highly profitable even if operated only 
a few days per month. After you install it for a given purpose, you are 
likely to discover other things which can be done better and more cheaply 
on it than by methods heretofore employed. 


You may also find it practical to combine other operations with cold- 
forming, such as curving, coiling, embossing, welding, perforating, 
notching, etc., at little or no extra labor cost. Yoder engineers are always 
glad to assist in making up such multi-function production lines. 


The Yoder Book on Cold Roll Forming is a valuable source of informa- 
tion on the scope, mechanics and economics of the art. Send for free copy. 


THE YODER COMPANY «+ 5595 Walworth Ave., Cleveland 2, Ohio 


Complete Production Lines 





*% COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
*& PIPE and TUBE MILLS — cold forming and welding 





Fast, carbon-free melting 


Consistent results 

il To icolulolelil-siome Silaalile 

told Ml -Tuile\-Ieehitle-Maelilice) 

alle lsMelilo) Mth 7-184 

Capacities from 8 ozs. to 8 tons 


Aah Me celal abicldtslehiteli) 


SINCE 1916 


AJAX ELECTROTHERMIC CORPORATION * AJAX PARK, TRENTON 5, NEW JERSEY 


ASSOCIATED COMPANIES. AJAX ELECTR FURNACE > TION « AJAX ELECTRIK MPANY «© AJAX ENGINEFRIN 
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Real “PULL” 


--- 3,000,000 Lbs. Worth 


These forgings are fixtures for an 
enormous testing device that can 
exert 3,000,000 Ibs. pull. They 
were forged and precision ma- 
chined at NATIONAL FORGE to 
very close tolerances. As an ex- 
ample, there is less than .003 in. 
play in the threads top and bottom 
combined — considerably less than 
the specifications called for. To the 
customer, it means testing data will 





be more accurate and informative. 


No matter what type of machin- 
ing you require, whether large or 
small, simple or intricate, National 
Forge has the equipment and expe- 
rience to turn it out to your com- 
plete satisfaction. 











This is another example of National Forge’s 
capacity for high precision machine work. 


a Se So te 


Bore 


NATIONAL FORGE AND ORDNANCE COMPANY jayne, warren county, 


PRODUCES BETTER STEEL FORGINGS AND MACHINE WORK PENNSYLVANIA 
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Your Method 


of Inspection? 


Ir you depend on machining to locate 
hidden defects in parts or material, you pay an 
exhorbitant price for “inspection” —through 
wasted labor and machine time. Further, there 
may be defects “getting by” that can later cost 
someone plenty in trouble and dollars. 


Machining defective materials is a dead loss! 
Inspection with *Magnaflux is the modern, 
economical way that locates defects before ma- 
chining. It is fast, non-destructive and accurate. If 
there is a defect Magnaflux locates it— positively, 


clearly and unmistakably, whether it is a surface 


or subsurface crack, a forging lap, a tear, or 
what have you? Inspection on an engineered 
Magnaflux unit proves cheaper than even visual 
inspection, as well as more effective. 

Magnaflux inspection is a proved way to turn 
wasteful losses into profitable operations. That is 
mighty important to you today. Take just a min- 
ute or two right now to write for full particlars. 


*Magnoflux and Magnaglo are U.S. Registered 
trademorks of Magnoflux Corporation 





What Magnafiux is, and how it saves 
money, is described in booklet 
“Seeing Isn't Always Believing.” 
Write for your free copy 


4tCTs 


MAGNAFLUX <4 


a 
MAGNAFLUX CORPORATION Ogre’ 
7346 W. Lawrence Ave., Chicago 31, Illinois 


New York 36 © Pittsburgh 36 © Cleveland!5 @ Detroit ll © Dalles 1% © Los Angeles 58 
Export Distributor: Curtiss-Wright Corp. © In Canada: Williams & Wilson, Lid. 
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SCOVILL — 


- 


; aA 
4 Ay 


ALUMINUM SHEET 


»..a partner in your search 
for BETTER ALUMINUM™M 


Deep crawn from 


SCOVILLE 


! SHEE T 





Differences you can SELL in the added quality of your fabricated 

aluminum products result when you use Scovill TRUSPEC Aluminum 

i . Sheet ... now available in a wide range of standard wrought alloys. 

You Can A trial run using this superior material will convince you of these 
. 


a important advantages: 


ey NEW controlled uniformity of temper throughout each coil. 


inherent directional properties. 


the Differ 


*¢ 
" ie 4 — ° ° 
e ds 7 NEW control over grain size spread and 


NEW uniform tolerances on width, thickness, length, and 
edgewise straightness. 


Effective aid in making it possible to minimize 
“orange peel” effect and “earing.” 


Extra long coils to reduce machine down-time on long runs. 
Clean, smooth surfaces. 


Temper and chemical tests on each shipment to assure that your 
requirements are met. 


These close controls over inherent physical and mechanical properties 
are the end result of 65 years of Scovill research and experience with 
Aluminum Mill Products ... and duplicate the high standards which 
have made Scovill Brass outstanding for over a century and a half. 
Write or call us for full details. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 


MILL PRODUCTS 


BRASS we NICKEL SILVER * ALUMINUM 
26scs¢4 
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At right—Six tube pickling tanks of reinforced concrete, lined 
with (a) KEMSEAL membrane and acid-proof brick joined 
with (b) LECITE. Each tank is 30’ x 7’ x 6’. These tanks handle 


hydrochloric and sulphuric acids at high temperatures 





4 ¢ ; Pe 


> * ¥ At left—Fumes are drawn into underground duct 170’ long 

x 12’ wide x 8’ deep, lined with KEMSEAL membrane and 

« LECITE-joined acid-proof brick. Fumes pass thence into (c) 

= = ; DUROPRENE-lined steel above-ground ducts, through large 

DUROPRENE-lined fume scrubber and finally into 75’ stack 
ae constructed of acid-proof brick joined with (d) BRIMSTO. 


— 
— 


The above installation, complete as to all corrosion-proof features and including all acid-proof 
materials, was made by Electro CHEMical Engineering & Mfg. Co., in the new Fairless Works, 
National Tube, United States Steel Corporation, at Fairless Hills, Pa 


(oa) KEMSEAL a’ thick plastic impervious membrone, c) DUROPRENE Neoprene rubber lining 
b) LECITE Furan acid. and alkali proof cement 
reinforced with gloss cloth d) BRIMSTO Plasticized sulphur base cement 


4 EL CHEM service covers more than four decades floors (seen in right hand picture above), fume ) 
of engineering, designing and installing equip- ducts and stacks are found in America's largest 

ment to meet every corrosive condition, also steel and chemical plants © EL CHEM ma- | 
including high temperatures, mechanical shock terials include cements, linings and coatings, 
and abrasion ®EL CHEM has pioneered many impervious membranes, acid-proof brick, etc. | 
major advances in its specialized field ©® EL ® In short, EL CHEM service is complete from 
CHEM picklers, batch and continuous, are built AtoZ Our engineers will survey your cor- 
in every size. One of the largest continuous rosion problem, make recommendations and 
picklers ever constructed, 330’ in length, was prepare plans and estimates without obliga- 
built by EL CHEM ©@® EL CHEM acid-proof tion Write for technical literature. 








ENGINEERING & MFG. CO. 


746 Broad Street Emmaus, Pa. 
Manufacturers of Acid- and Alkali-proof Cements, Linings and Coatings since 1912 
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Short Cycle Annealing 
For Cold Extrusion 


Considerable interest is being exhibited in metal- 
working today in forming steel into desired shapes by 
cold extrusion, resulting in improved products in terms 
of cost, quality and metal conservation. 

Cold extrusion, applied mainly to large-scale produc 
tion of ammunition components at present, is geared for 
application to a wide variety of commercial products. 
In major installations, conveyors and specially designed 
work-handling devices have aided in speeding up the 
production line to permit economic processing. One of 
the serious bottlenecks in this overall scheme of automa- 
tion has been the long annealing treatments applied at 
different stages of the cold forming. In usual practice 
the parts are stacked in alloy baskets and annealed 
under an atmosphere or in salt baths to avoid scaling. 
Soaking time, for temperature uniformity, may range 
from 20 to 45 minutes, with the total time under heat 
running to double those figures. 

A recent installation of six Selas continuous furnaces 
in the new cold extrusion plant of the Heintz Manu- 
facturing Company extends the trend of automation to 
include annealing, by placing the heat treating opera- 
tion into the production line. The work pieces are con- 
veyed singly on rotating spindles through the high 
speed heating (and cooling) cycles, being loaded and 
unloaded at the same station. Total time under heat is 
only seven minutes and under forced air cooling is nine 
minutes, for a normal production rate of 350 pieces per 
hour per furnace. 

The precise control of furnace temperature and heat- 
ing time insures uniformity of anneal within each work- 
piece and from piece to piece. No prepared atmosphere 
is required since the products of controlled gas-air 
combustion, surrounding the work piece (with no free- 
oxygen present), coupled with the short heating time, 
minimize surface oxidation. Removal by flash pickling 
produces a superior surface which is excellent for sub- 
sequent phosphate coating lubrication treatments. 

Extensive testing in the development stage of this 
heating process, preceeding furnace design and con 
struction, confirmed that short-cycle annealing, with no 
soak, produces hardness patterns and structures iden- 
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Section view illustrating se- 
lective localized-annealing 
Shading indicotes heated 
area; dotted lines reveal 
deformation to be per- 
formed. Note precise met 
allurgical response to heat 


processing method 


tical to those obtained in conventional processing under 
longer cycles with soaking. 

The continuous, radiant-heat furnaces are readily 
adaptable to selective localized heating where required. 
In the accompanying illustration, 4” of the mouth end 
of a drawn and coined rocket projectile has been sof- 
tened for cold-nosing without disturbing the physical 
properties of the base portion. This feature permits 
greater overall freedom in establishing production oper- 
ations to attain desired metal-flow or end-product met- 
allurgical properties. The build-in versatility of these 
furnaces permits annealing of projectiles of varying 


sizes and shapes 


Selas Corporation of America 
Philadelphia 34, Penna. 





Bunker Hill 


DIE CASTING 


as a high-speed, 
low-cost production tool 


ZINC 
and its advantages as a base metal 
for die castings 


BUNKER HILL’S 


contribution to the phenomenal growth 
of the die casting industry 


This new 8% 2x 11", 24-page 
publication is yours for the asking. ‘ : ST. JOSEPH 
Write for copy on your company ag : 
letterhead please. tie: a eepeme LEAD COMPANY 
4 250 PARK AVENUE 
NEW YORK 17, N.Y. 


LARGEST PRODUCER OF LEAD 
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This Lectrodryer processes the hydrogen fed to all the 
Adamas sintering furnace (a few are shown below). 
After leaving the Lectrodryer, the hydrogen atmosphere 
registers a dewpoint below —100° F. 


Adamas Carbide insists 
on DRY hydrogen for sintering 


A hydrogen dried to a dewpoint below —100° F You can obtain similar dryness 
prevents surface oxidizing of carbides being 
sintered at Adamas Carbide Corporation's 
ultramodern plant at Kenilworth, New Jersey. 

To obtain such dryness, Adamas follows 
two steps: 


Lectrodryers will economically remove un- 
wanted moisture from air or other gases in a 
continuous, automatic cycle. For large or 
small volume-low or high pressures (to 
6000 psi)—Lectrodryers of all types and sizes 
are available to solve your problem. 

Talk it over with a Lectrodryer engineer. 
No obligation, and he may help you consid- 
(2) Then the hydrogen passes through a erably. Write for the booklet, Because Moisture 

Lectrodryer* which snatches moisture Isn't Pink, describing how industry is using 
from the gas, delivering it at a dew- Lectrodryers. Pittsburgh Lectrodryer Corpo- 
point somewhere below -100° F, ration, 317 32nd Street, Pittsburgh 30, Pa. 


(1) The hydrogen feeds through a catalytic 
cylinder which converts every trace of 
free oxygen into moisture. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYERS pRY 
MINAS 


mm LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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LEGS FOR 
MODERN DESK 





REMARKS Are compli CONS FOR 
cated tubing snarls eating HOMME FREEZER 
into profits? Why not let 

skilled Bundy engineers show 

you how to simplify fabrica- 

tion operations; save time, 

money, materials. Why not 

check, too, the advantages 

of using strong, lightweight 

Bundyweld, the only tubing 

double-walled from a 

Single metal strip. 


WRITE today for catalog 


or for help in developing 
your tubing application. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


FRAME FOR TOY WHEELBARROW 


| tf, 

Bundyweld starts continuously rolled ond passed through Bundyweld, double 
as a single strip twice around later- a furnace. Copper walled and brazed 
of copper-coated ally into o tube of 


‘ pu coating fuses with through 360° of wall 
steel. Then it’s. . , (f uniform thickness, =— steel. Result . . . Ff contact. 


Leokproof Lightweight 
High thermal ductivit Machi easily 
High bursting point Tokes plastic cooting 
® High endurance limit Tokes ploti: 


Extra-strong Bright and = 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont No inside. beod 

Ductile Uniform 1.D., 0.D 
Bundy Tubing Distrib s and Repr tives: , Conn. Korhume! Stee! & Aluminum Co. 117 £. Washington St. © Cambridge 42, Mass. Austin-Hastings Co. inc, 226 Binney St 
Cc 2, Tena.: Peirson-Deckins Co, 823-824 Chattanooga Bank Bidg. © Chicago 32, Il: Laphom-Hickey Co. 3333 W. 47th Ploce © Elizabeth, New Jersey: A.B. Murray Co, 
inc, Post Office Box 476 © tos Angeles 58, Calit.: Tubescies, 5400 Alcoa Ave . Philadelphic 3, Pena: Ruvian & Co, |717 Samom St . San Francisco 10, Calif Pacific 
Metals Co, itd. 3100 19th St. . Seattle 4, Wash.: Eagie Metals Co. 4755 First Ave. South . Toronto 5, Ontario, Coneda: Alioy Metal Sales, Ltd. 181 Fleet Sr. E 

Bundyweild nickel and Monel tubing are sold by distributors of nicke! and nickel alloys in principe! cities, 
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High-temperature Alloys 


now Melted and Cast in 
Stokes High-Vacuum Furnaces 


Vacuum furnace melting and 
casting is the economical 
method for producing many new 
metals, with greatly improved 
properties. Alloys that can stand 
up in rocket engine combustion 
chambers and advanced jet 
engine turbines, metals essential 
for the construction of nuclear 
reactors, still other high-purity 
metals with properties not pre- 
viously attainable . . . these are 
just a few of the more than 
thirty new elements vacuum 
processing has added to the 
industrial spectrum. 


Vacuum-melted high alloy 
steels have greater tensile, yield, 
and impact strengths than con- 
ventionally-processed metal, 
plus greater stress-rupture 
strength at elevated tempera- 
tures, less creep, less brittleness. 
High-purity iron, processed in 
vacuum, has 60 to 75% greater 
stress-rupture strength and 
400% more elongation than con- 
ventional metal. In anti-friction 
bearings, vacuum-processed 
steel has shown a increase of ° A Stokes high-vacuum melting furnace of 1000- 
300% or more in fatigue strength, and given a whole new pound capacity at Utica Drop Forge & Tool 
perspective to the subject of wear-resistance. Corporation, Utica, N.Y. The furnace is to be 


used for the melting and casting of high-tempera- 


Moreover, vacuum processing of alloys conserves ture olleys for let engine reter blades 


critical hardening elements, since there is minimum loss 
of these metals during melting. More usable metal 

is obtained from each melt, and virtually all of the 

scrap can be salvaged by vacuum melting. 

STOKEs is building vacuum furnaces to process these 
high-purity metals in quantities up to 2000 pounds, and 
planning 5000-pound units. Strokes vacuum furnaces reflect 
the practical experience accumulated in fifty years of 
building vacuum equipment. An interesting NEW 
brochure is ready for mailing on request! 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses | Pharmaceutical Equipment 
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Here’s 
what it takes 


to make an efficient 


high vacuum 


furnace 


First, it takes unique high vacuum pumps that can 
remove large volumes of air and other gases rapidly 
and at low cost—pumps like the efficient Consolidated 
Vacuum type KB-1500 shown above. 

Then, it takes solutions to such furnace design 
problems as handling more than one mold in the 
chamber, adding alloying elements to the melt, and 
charging the crucible without breaking vacuum. 
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This is CVC 's new Single-Stage Oil Ejector high vacuum pump, type KB-1500, 
designed especially for high pumping speed in the pressure range from 6 to 5O 
microns Hg. Wade jet clearances make this pump sustable for use on systems con 


taming large amounts of dust or other sm purities 


lt has an aim removal rate of « 


, 


pounds per hour at SO microns, and can produce an ultimate vacuum of 5 microns Hg 


while operating against a forepressure of .5 mm. Hg 


CVC, through years of process equipment design ex 
perience, can provide the answers to such problems 

Whatever your high vacuum metallurgical re 
quirements, we can design and build a completely 
integrated system that meets your needs exactly. We 
welcome the opportunity to discuss your requirements 
with you. Write to Consolidated Vacuum Corporation, 
Rochester 3, N. Y. (a subsidiary of Consolidated 


Engineering Corporation, Pasadena, California). 


Consolidated Vacuum Corporation 


ROCHESTER 3, N.Y. 





Headquarters 


for High Vacuum soles offices: NEW YORK, N. Y.* CHICAGO, ILL. * BOSTON, MASS. ¢ CAMDEN, N. J. * PALO ALTO, CALIF 














News abit 


GUD COATINGS for METALS 


Metallic. 


. Organic 


Decorative 


Protective 


New-Type Finishes Solve Metal Protection Problems 


Unique groups of Unichrome Organic Coatings meet 
tough specifications — deliver unusual performance 


vin 


— 
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United Chromium cooperates in working out answers to service and production requirements for metal finishes. 


IFFICULT problems of protecting 
D various metals from corrosion 
with organic finishes can today be 
readily solved by means of new and 
unusual Unichrome Coatings. The 
finishes include plastisol coatings; 
eye-appealing coatings which are 
also in the highly corrosion resistant 
class; primers, 


PLASTISOL USAGE PAYS 


Unichrome Vinyl Plastiscls are 
liquids or pastes with 100% solids. 
Cured at 350°F, they develop coatings 
with the best features of inert plas- 
tics and rubber, They deliver the 
unique combination of wide chemical 
resistance, resiliency, thick build-up 
on the part, and seam-free, pore- 
free protection. 

Various types available now in- 
clude practical sprayable compounds 
which deliver films up to 25 mils 
thick in a single sag-free coat. 

These coatings are establishing 
remarkable service records. They of- 
ten permit use of ordinary metals in 
place of costly alloys. For example: 
Half-ton stainless steel strainer bod- 
ies were replaced by plastisol-coated 
cast iron because of the remarkable 
chemical protection afforded by the 
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finish. Applied to bleach reduction 
chambers, the Unichrome Plastisol 
Coating gave four times longer serv- 
ice than special alloy metal before 
needing maintenance. 


MORE DURABLE FINISH 


To simulate gold parts for refrigera- 
tor trim, one company used polished 
stainless steel and a Unichrome 
Transparent Tinted Enamel — which 
passed the 500 hour heat and humid- 
ity test and was still going strong 
11,850 hours later. Tinted coatings 
with such durability can be used for 
other metals, too, for a finish that 
looks better longer. 


PRIMER FOR LIGHT METALS 
Wider use of magnesium and alumi- 
num can now be made because fin- 
ishing them need no longer be a 
problem. Unichrome Primer AP-10 
assures dependable adhesion of top 
coats to these active metals. Rigor- 
ous tests by large metal producers 
proved it, usage has confirmed it. 


. + * 


These coatings exemplify a few of the 
specialized coatings United Chromium 
has developed to deliver exceptional 
performance on metal products. Send in 
the details on your requirements. 





by “Mr. Cost Cutter’’ 


The shape of a piece can greatly af- 
fect the uniformity of its plated finish 
—sometimes even determines whether 
it can be economically plated at all. 
It pays, therefore, to check with the 
finishing department to learn whether 
any newly designed part to be plated 
will create problems which could 
cause many rejects and high finish- 
ing costs. If such is the case, minor 
changes can often be made which 
will avoid the problems in the design 
stage. 





More tolerant nickel 
bath= more output 


A plant installed the Unichrome 
Bright Nickel process alongside a 
larger tank of another nickel solution. 
Both plated identical parts. Yet Uni- 
chrome Nickel turned out more work. 
It tolerated impurities so much better 
that it took less time for purification. 
Now it occupies both tanks. Ask for 
bulletin NI-1. 





NEW IMPROVEMENTS IN 
COPPER PLATING 


New addition agents for use with 
Unichrome Pyrophosphate Copper 
Plating Solution have eliminated 
buffing for many users, made it 
easier for others who prefer to buff 
copper rather than the base metal 
or subsequent deposits. This is due 
to still finer grain and smoother de- 
posits assured by the agents—which 
makes this copper also ideal for 
stop-off work in nitriding and car- 
burizing operations. Use of the 
agents has also increased plating 
speed—as much as 20% in some cases. 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, W. Y. 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, Ill. * Los Angeles 13, Calif. 
In Canada: 

United Chromium Limited, Toronto 1, Ont, 





What a 26 TON DIE BLOCK means to you! 


Write for this free catalog telling all 
about Finkl die blocks and forgings, 
the types of steel, the proper selec- 
tion for the job, how to make dies 
last longer, and many other helpful 
facts. Please send request on your 
company’s letterhead. 


Actually weighing 52,980 pounds with dimensions 25” x 48” x 156”, the 
die block shown above was one of eight which were made for forging aircraft 
parts. All of the dies are still producing close dimensional forgings. 

What does that mean to you? It means that you can place absolute confi- 
dence in the workmanship and materials that go into any Fink! product 
whether large or small. To make a die block or forging of this size and quality 
requires the utmost skill and knowledge of steel and its characteristics. This 
is apparent in every phase of the operation from our own electric steel 
furnaces through forging, heat treating, machining and inspection. 

For 75 years Finkl has been proving that the best is the least costly in the 
long run by manufacturing only the finest in forgings and die blocks. Call 
one of the offices listed below the next time you are considering die blocks 
or forgings. There is no obligation and should you choose Finkl, you will 
choose the best. 


DETROIT 26: 2838 Book Bidg, WOodward 1-1315 + CLEVELAND 14: 1914 NBC Bidg, CHerry 1-2939 
* PITTSBURGH 22: 762 Gateway Center, ATiantic 1-6391 * INDIANAPOLIS 5: 132 East 30th Street, 
Hickory 4647 * HOUSTON 1: P.O. Box 1891, CApitol 2121 * ALLENTOWN: 737 North 22nd Street, 
HEmlock 4-3333 + ST. PAUL 1: 445 Endicott Bidg, CApitol 2-1600 * COLORADO SPRINGS: 534 West 
Cheyenne Road, MElrose 2-043! + SAN FRANCISCO 5: Monadnock Bidg, EXbrook 2-7018 + SEATTLE 4; 
3104 Smith Tower, SENeca 5393 * BIRMINGHAM: P.O. Box 1606, 7-1603 * KANSAS CITY 6: 950 Diercks 
Bidg, HARrison 1060 * Western warehouse LOS ANGELES 29: 1001 N. Vermont Avenue, NOrmandy 
3-2141 * Eastern warehouse EAST CAMBRIDGE 41, MASS: 250 Bent Street, Elliot 4-7650 


A. Finki & Sons Co. 


2011 SOUTHPORT AVENUE *+ CHICAGO 14 


FORGINGS+DIE BLOCKS-ELECTRIC. FURNACE STEELS 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 


Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





I—has less than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
1600F, back-up or exposed 





Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less then 0.1 percent at I600F 


Thermal conductivity 

(Btu In. per sq ft per 0.92 at SOOF 
F per hr at indicated 1.07 at 10OOF 
mean temperatures) 1.22 at ISOOF 








Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight .. . has low thermal 
conductivity... high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book- 
let IN-115A, which describes Sil-O- 


Cel 16L and other J-M Insulating 
Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


*Si1-0-Cel is a Johns-Manville registered trade mark 





Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 16L 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications. JM| 











Johns-Manville Firsrin INSULATION 





MATERIALS - ENGINEERING - APPLICATION 
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This is the new 
WAUKEE 


MIXOR 


Here are some of its exclusive features: 


CARBURETOR EASILY CLEANED. The carbu- 
retor can be disassembled, cleaned and put 
back together in five minutes, using an ordi- 
nary screw driver, without disturbing the ratio 
setting. 


CARBURETOR CAP. Glass insert in the top 
clearly shows when cleaning is necessary. 


CONVENIENT SIGHT FEED INDICATOR. Sight 
feed indicator on the panel front where it can 
be easily seen, easily used, prevents under- 
oiling or over-oiling. 

USES STANDARD MOTOR. Uses standard 
1750 R.P.M. motor. This feature eliminates 


excessive down-time required for servicing or 
The clean functional design of The Wavkee MIXOR replacing special motors. 
enhances its operational efficiency. 


New Precision, Efficiency and Convenience 
for Gas-Air Mixing 


Here is a great new achievement by the makers of the 
famous Waukee Flo-Meters—a packaged mixing 
machine that will provide you precise control of gas- 
air ratios. For mixing city gas, natural gas, propane, 
butane and air. The Waukee MIXOR is designed for 
use on gas generators of the endothermic and exo- 
thermic types and is ideally suited for producing gas- 
air mixtures for flame hardening, torch brazing, torch 
annealing and soft metal melting. 

Made in 3 sizes: 400 ft. per hour, 600 ft. per hour, 
and 1500 ft. per hour. Available for mixing city gas, 
natural gas, propane, butane and air. We are ready to 
take care of your requirements, or ask for Bulletin 400. Scud ca oie Wl ie oe oi 


oir filter, pressure relief valve, gos tero governor, lubri- 

















cotor, carburetor and Flo-Meters mounted end factory 
iped. 


[fhe samen COMPANY 


Detroit and Cleveland « H. E. Ardahi, 4448 Bishop, Detroit 24, Michigan 
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See this Multi-crystal Ultrasonic 
Generator at National Metal Show 
in Chicago, Nov. 1-5. 


General Electric develops 


POWER ULTRASONICS 


for industrial cleaning equipment 


CLEANS LARGE PARTS: This more 
powerful and flexible method of indus- 
trial cleaning has been so designed that 
up to four transducers (or ultrasonic 
energy assemblies) may be used with a 
single power oscillator unit. This means 
that up to 20 quartz crystals can be 
placed in a single cleaning area sufficiently 
large to cover almost all applications! 
The General Electric Multi-crystal 
Ultrasonic Generator is capable of 
handling large gear assemblies or even 
motor castings. Its total effectiveness is 
not limited by either the dimension or 
weight of the part to be cleaned. 


ALLOWS REMOTE POSITIONING: The 
new Multi-crystal Ultrasonic Generator 
has been designed with the idea that it 
will be incorporated into industrial 
cleaning equipment such as that manu- 
factured by the industrial cleaning manu- 
facturers. They are in the position to 
advise the customer on cleaning problems. 

The transducers can be positioned by 
an experienced cleaning equipment engi- 
neer so as to direct ultrasonics from 
almost any angle. The transducers are 
hermetically sealed in a stainless steel 
container, therefore they may be entirely 
immersed in a boiling solvent. 


AIDS PRODUCTION LINE CLEANING: 
Higher speed cleaning is made possible 
by the ultrasonic action of the generator 
The powerful sound waves hasten normal 
cleaning by as much as 100 times! It 
cleans more thoroughly than conven- 
tional methods because the ultrasonic 
energy reaches places inaccessible to 
brushes or other cleaning devices. The 
entire object placed in the ultrasonic 
field is literally ‘‘scrubbed"’ by sound! 

Write the General Electric Company, 
Section 790-4, Schenectady 5, New York, 
and ask for the bulletin GEA-6239 on 
Power Ultrasonics in industry. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 














Want greater 
Electrode 
Savings? 








Take Creve lols fime 
NATIONAL 
CARBON 


—s 


LOOK AT ELECTRODE LENGTH. 


Frequently we are able to direct custom- 
ers to valuable economies in cost-per- 
pound of electrode, as well as to other 
cost-saving advantages, simply by rec- 
ommending a longer length than they 
are already using. For instance, when 
you switch from a 60” electrode to one 
of 72”, you reduce the number of elec- 
trodes, handled and used, by one in six, 
and, even more important, you cut down 
the number of joints made by the same 
high percentage. Obviously, this in- 
creases furnace-availability and boosts 
production. 


awit as f 
meme 


LOOK AT NIPPLE SIZE. Electrode iain are another potential source of 


economy and improved performance. For example, if you use electrodes of 16” 
diameter or larger, and you are not already using the smaller nipples pioneered 
by NATIONAL CARBON COMPANY, you may be able to make this switch and save 
money while getting even stronger joints due to the thicker socket-walls pro- 
vided by the smaller nipple sizes. 











@ These are only two of many ways that NATIONAL CARBON’S electrode technical- 
service facilities have helped users get the most for their electrode dollar. Let your 
NATIONAL CARBON representative survey your electrode and nipple requirements. 
He may help you get substantial savings and improved electrode performance. 


FOR ELECTRODES AND ELECTRODE SERVICE...rely on NATIONAL CARBON COMPANY! 


The term “* National’’ is a registered trade-mark of Union Carbide and @arbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation . 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atianta, Chicago, Dallas, Kansas City, New York, Pittsburgh, Sea Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 
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WHAT’S NEW AT BRISTOL... 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 





Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 


¢ You don’t have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 
When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 
able to do away with interruptions formerly required for GRISTOL DYNAMMASTER CONTROLIERS in either 
periodic standardization. the strip-chart model (shown above) or 
Bristol electronic Dynamasters are made in round- and strip- canada model, may be electrically or 
chart, single- and multiple-record recorders, air-operated and air operated. 2 position, 3 position, pro- 
electric controllers with all types of control actions. Two-pen portional, manua with automatic reset, or 
proportional input controls. On - off, pro- 
and program control. portional or reset air controls. 
For the complete story on the modern human-engineered 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 








BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


BRIS : OL POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Uniform Carburized Case Depth Effected by Vigorous 
Recirculation of Gases 











PERATING in the plant of a large automotive manufacturer this 
Pusher Type Carburizing Furnace produces a carburized case 
depth of from .045” to .050”. This carburized case depth is produced 
at 1650 degrees F. in 7 hours and 35 minutes, the production rate being 


from 600 to 650 pounds per hour of automobile piston pins. 


The longitudinal cross section of the piston pin (above) shows the most 
uniform case depth ever achieved in this kind of work. This uniformity 
is accomplished because the controlled atmosphere is vigorously recir- 
culated through the work baskets in the furnace. This vigorous recircu- 


For lation is effected by two special alloy fans moving 6000 C.F.M. each. 
Additional information 


Send for Bulletin 19 


INDUSTRIAL HEATING EQUIPMENT COMPANY = “cereon' "won 
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Here’s why you’re 


Way Ahead 


with an Re RC 


Vacuum Furnace 


Whether you're melting laboratory lots of titanium or 
casting special alloys by the ton, your production is 
faster, simpler and more economical when you use 
an NRC Vacuum Furnace, because National Research 
has built more vacuum furnaces than any other com- 
pany in the world. 


Installations ranging in size from a few pounds to 


many tons, multi-purpose furnaces designed for maxi- 
mum flexibility in experimental work, special purpose 


NA 


i) t / 
OFF E BOSTON 


PALO ALTO 


EQUIPREN FT 


y of NATIONAL RESEARCH CORPORATION 16 


Laboratory Model NRC Vacuum Furnace 


designs, standard pilot plant furnaces and production 
units... all are built by National Research Corpora- 
tion, adding to every design the benefit of unequalled 
experience in this complex field. 

Full and interesting information about NRC Vacuum 
Furnaces is in the new “Vacuum Furnace Bulletin.” 
Write for your copy today. 


CORPORATION 


J Charlemont Street, Newton High ands 6], Mass 


’ 
CHICAGO CLEVELAND NEW YORK 


PHILADELPHIA 
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THERE’S HEAT THERE? F PAHRALLOY 


= 


wT. 


24a. 2am 





Recuperator Liner for Cement Mili Cooler 


URING the more than 20 years that Fahralloy has been 

producing heat and corrosion resisting alloy castings for 
industry, versatility has been a keynote of the company’s opera- 
tions . . . versatility in design, in size, in composition to meet 
each individual need. Fahralloy thinking has always been in 
terms of solving heat and corrosion problems. That's why 
Fahralloy castings assure better service and longer life. When 
you have a problem that involves the toughest of high tempera- 
ture service conditions, you can have complete confidence that 


you will find the solution at Fahralloy. 


o 
Retort for Pit Type Carburizer 
CLARE CHARRON © 209 Curtis Building © Trinity 5-7633 
PETROIT Area Representative 
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150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 


The Airco #48 Duograph cutting machine equipped with Electronic 
control station. Basic tracing area 48” x 51”. Cuts four 4-foot circles at 


™. CLEAN, SHARP-EDGE CUTS. No scale or slag to remove. 
Duograph cuts so closely only a light grind or finishing 
operation is required. 


tracer. Note simple, sturdy construction and centralized 
once. Additional tracing table increases lenath to 131”. 


Sound engineering and design give the Airco #48 Duograph 
the precision to produce close-tolerance parts as accurately 
as heavier, higher priced pantograph-type machines — 
Airco’s Oxygraph or Travograph, for instance. For ease of 
operation, everything rolls — nothing slides. Sealed, pre- 
cision ball bearings never need lubrication. Guide rails are 
cadmium-plated for resistance to corrosion. 

Ask your Airco Representative for illustrated booklet 
containing complete details and specifications . . . or, if 
you prefer, write to the address below. 


Divisions of Air Reduction Company, 
Incorporated, with offices 
in most principal cities 


Air Reduction Sales Company 
i R & oO us CT § oO eS Air Reduction Pacific Company 


Represented internationally by 
Airco Company International 


60 East 42nd Street © New York 17, N. Y. Foreign Subsidiaries: 


Me 


Air Reduction Canada Limited, 
Cuban Air Products Corporation 


Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic 


chemicals * PURECO — carbon dioxide, liquid-solid (DRY-ICE”) * OH 
acetylene and calcium carbide * COLTON CHEMICAL COMPANY — po 
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10 — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline 
lyvinyl acetates, alcohols and other synthetic resins. 





see if in operation at the Metal Show... Airco Booth #341 


2 % ; sm 8a _ 7 t otal i © 1} Ms ft fr 
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the first rectilinear shape cutting machine that i you 
the SCCraY you want... at a price you can afford 


48” x 51” cutting area (one table) 
up to 4-torch operation 

centralized controls 

gas-saving solenoid valves 


accurate cuts 


*Includes: Complete machine with 2 torches ® ten Airco 
#45 high speed cutting tips * manual tracer ® solenoid 
controlled gas distribution system © straight edge ® 
radius rod ® hose supports © tracing table * hose 
to torches 


Other equipment available: Airco Electronic Tracer * 
Airco Magnetic Tracer ® 2 additional torches * additional 
tracing table 
CHOICE OF 3 TRACERS. Use the sure, 
accurate Airco Electronic Trocer, the magnetic 


tracer, or manual tracer, according to type 
of work. Tracer equipment is interchangeable. 


"2 


_— 





——__— 
—L—o a. 
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MOUNTS UP TO 4 TORCHES. Torches clamp on mounting bar as illustrated. Easily positioned — 2 at 
left, 2 at right. 


SOLENOID OPERATION — CENTRALIZED CONTROLS. Sole s 
noid valve control saves gas. All controls grouped in central 
operation position — saves steps, speeds work 
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WHAT'S NEW AT BRISTOL. 











(ACROSS THE NATION... 


)BAR ey 
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Don’t be without this 
free pyrometer 
reference book! 


If you use pyrometers, this fact-filled 56-page book- 
let is a “must”. Its three sections tell you quickly 
everything you want to know about thermocouples 
and all other pyrometer accessories. 

Chock-full of money-saving ideas, informative illus- 
trations, charts, and detail drawings, this well-indexed 
book does these three jobs: 


HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and pro- 
tecting tube for every installation. Complete information 
on all thermocouples and radiation pyrometers, with 
installation suggestions. 


HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and 
accessories, with simple ordering instructions. 


HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. Cali- 
bration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales. 418 


Mail the coupon today for your free copy! 


SS SSS SSS SSeS SSeS ee eee eee eeeeeueeseeeeR 


The Bristol Company 
106 Bristol Road 
Waterbury 20, Conn. 


Gentlemen: 


Send me a free copy of your pyrometer 
fact book. 


Name 





| 
| 


3 





Address. 





City Zone State. 
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Leeaeeseececeseeaeaseese 


BART LECTRO-CLAD 


Steel Plate, Pipe and Fittings Give Perma- 
nent Corrosion Protection at LOW COST! 


Hundreds of firms, including pulp and paper, 
petroleum, chemical processing and other in- 
dustries have solved critical contamination and 
corrosion problems, with BART LECTRO-CLAD. 


HERE ARE SOME OF THE MAJOR 


ADVANTAGES OF LECTRO-CLAD 
PRODUCTS 


© ECONOMY ... thickness of nickel tailored 


to particular applications. 


® TROUBLE-FREE . . . combination of struc- 


tural strength of steel and protective qualities 
of nickel assures positive life-long protection 
with minimum maintenance. 


© PERMANENT... Does not require periodic 


replacement or repair. Will withstand ele- 
vated temperatures and abrasion. 


© VERSATILE . . . can be sheared, welded 
or fabricated into all types of processing 
equipment, storage vessels. LECTRO-CLAD 
withstands any fabricating process that can 
be withstood by conventional rolled steel. 


LECTRO-CLAD PIPE available in sizes from 
1%” to 54” in diameter, 20-foot random 
lengths. 


LECTRO-CLAD SHEET and PLATE available 
in thicknesses from 11 gauge to %4”, 7 feet 
x 20 feet. 


Write Dept.MP-11,for complete details and techni- 
cal dota. 


CA 


—/ 
BART MANUFACTURING CORPORATION 


Jersey 


Names of LECTRO-CLAD users on request. 


Exclusive territories available to 
qualified distribution organizations. 





More modern 
Industries 


than ever before 


are now specifying 


Acipco STEEL 
Centrifugally Spun 


TUBES for... 


® ALL TYPES OF ROLLS 
® HYDRAULIC CYLINDERS 
@ FURNACE TUBES 

® CHEMICAL RETORTS 


® MANY OTHER INDUSTRIAL 
APPLICATIONS 


ACIPCO STEEL centrifugally spun tubes 
were employed in the construction of 
the 3000 psi (above) and 2000 psi (be- 
low) hydraulic cylinders 


Distributors: 

Austin-Hastings Company, inc. Lyman Tube and Bearings, Ltd. 
226 Binney Street 920 Ste. Sophie Lane 
Cambridge 42, Massachusetts Montreal 3, Canada 


J. M. Tull Metal and Supply Co 
ra A. Foes en8 Ce. Con 265 Marietta Street, N.W. 
New York 13, New York Atlanta. Georgia 


Strong, Carlisle & Hammond Co Ducommun Metals & Supply Co 
1392 West Third Street 4890 South Alameda Street 
Cleveland 13, Ohio Los Angeles 54, California 


NEEDLESS TO SAY, the hydraulic press shown above and 
others like it must be built to withstand a lot of rugged punish- 
ment. Many of these industrial giants employ various types of 
hydraulic cylinders constructed of, ACIPCO STEEL centrifugally 
spun tubes for shuttle feed use and the like. 


ACIPCO STEEL tubes are serving in countless industrial uses 
and their exceptional value as a component in weldment applica- 
tions is widely recognized. Tubes can be furnished in all the alloy 
grades including heat and corrosion resistant stainless steels as 
well as plain carbon grades. Special non-standard analyses are 
also available. ACIPCO tubes are manufactured in lengths up to 
16 feet with wall thicknesses from .25” to 4”. Outside diameters 
range from 2.25” to 50” and in large sizes ACIPCO tubes have a 
decided economical advantage over hollow-bored forgings. 


In ACIPCO tubes there is an absence of directional lines of 
weakness found in hot rolled or cold drawn tubing. Tubes can be 
furnished rough as-cast, finished machined or honed to your 
specific need. 


AMERICAN CAST IRON PIPE COMPANY 


Special Products Division 
Birmingham 2, Alabama 


NOW AVAILABLE without charge. 

“ACIPCO STEEL Centrifugally Spun 
C. A. Roberts Company Tubes”—a new 16mm sound motion pic- 
Chicage "7. iilaste Street ture in color (3344 minutes) showing 

ACIPCO’s centrifugal tube-making process. 
{. & } 9.4 Write ACIPCO, P. O. Box 2603, Birming- 
Library, Pennsylvania ham 2, Alabama 
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MODERN METAL PROCESSING 


crt 


Se wt 


‘ a 
“GREAT ONE-MAN HEAT TREATER,” is the way Greenman 
Steel describes this G-E box furnace with cooling chamber. 
Accurate control of the temperature is provided by the G-E 
control unit shown behind the furnace. 


x 


=a ict pe 


ee 1 


“Versatility of G-E Furnace 





MANY HEAT-TREATING JOBS can be done with this one G-E HIGH-QUALITY WORK is achieved by moving the parts direct- 
box furnace. Greenman Steel uses it for copper brazing, silver ly from the furnace to the atmosphere cooling chamber, 
brazing, annealing, and hardening. Here, the furnace is em- thereby minimizing oxidation. Here, the parts emerge from 
ployed to anneal drawn-steel cups. the cooling chamber clean and bright. 














TO PREVENT OXIDATION, metal parts are heat treated 
and cooled in a protective atmosphere produced by this 
G-E atmosphere gas converter 


Unlimited,” Says Industrial Heat Treater 


Operational savings of G-E furnace 
keep Greenman Steel competitive 


Heat-treating jobbers who demand versatility in a fur 
nace find that General Electric’s box furnace with water 
jacketed cooling chamber is ideal for general-purpose 
work. 

Says Lloyd G. Field, General Manager of Greenman 
Steel Treating Corp., Worcester, Mass.: 

“As a heat-treating jobber, we have to produce high- 
quality work at lower cost than equipment manufac- 
turers can do it themselves. We must be ready to handle 
all sorts of heat-treating jobs, yet our investment in 
equipment must be kept to a minimum. We find that 
our G-E box furnace satisfies all these requirements. It 
enables us to stay competitive because it produces 


GENERAL 


® Furnace and Induction Brazing, GEA-5889 
@ Heat-treating Aluminum, GEA-5912 


@ Annealing Malleable iron, GEA-5797 
Address: General Electric Co., Section 720-129, Schenectady 5, N. Y. 


superior work at low cost. It minimizes our equipment 
costs because its versatility is practically unlimited. We 
use it to copper braze, silver braze, anneal, and harden.”’ 


MANY SAVINGS, HIGH-QUALITY WORK 

Mr. Field pointed out that operating costs are low be 
cause the insulating qualities of the furnace minimize 
heat loss. Automatic control of the heat assures him of 
high-quality work. 


FOR APPLICATION HELP 

Whether your operation demands a small-capacity, 
all-purpose furnace, or one that is engineered for a 
particular process and intended for high-production 
rates at the lowest possible cost, General Electric can 
satisfy your requirements. For application help from a 
G-E Heating Specialist, contact your G-E Apparatus 
Sales Office. 


G2) ELECTRIC 


WRITE NOW FOR THESE MODERN METAL 


PROCESSING BULLETINS 


© Ferging with Induction Heat, GEA-5983 





9 Fixtures, Costing 
Under *2,000, Effect 
Huge Annual Saving! 


When a manufacturer builds a good product . . . 
that's interesting; BUT, when a manufacturer 
builds a superior product that each year saves 
the buyer 12 TIMES what he pays for it. . . 
THAT’S NEWS! One of ALLIED METAL 
SPECIALTIES’ customers, a leading aeronau- 
tical manufacturer, gave Allied the job of 
designing and fabricating 9 fixtures for their 
plant. Allied not only designed and built the 
fixtures, they engineered a $2,000 a month 
saving into the customer's line. How many 
fixtures, retorts, baskets, trays, racks, crates or 
muffles have you bought that will save 
you that kind of money ? 





Why not get the whole story 
from an Allied sales engineer? 
Just contact: 


Bh Altea 


METAL SPECIALTIES, INC. 
1505 Roland Heights Ave., Hampden Station, Baltimore 11, Md. 





Baskets - Crates - 
Racks - Fixtures 
Muffles - Retorts 


i] 
© Design and Fabrication _ 


¢ All Metals and Alloys 


UP-TO-THE-MINUTE 


<ai> ALLOY 


STEELS 


For over a century, Wheelock, Lovejoy & Company, 
Inc. has concentrated on the development of alloy 
and special steels with properties to meet individual 
needs. Today, WL has seven strategically located 
warehouses where you can get immediate delivery 
on any of the HY-TEN steels which have been devel- 
oped by WL for unusual applications, plus many 
standard SAE and AISI grades. Every WL warehouse 
can supply these steels in rounds, squares, flats, 
hexagons, octagons, billets and forgings — every 
warehouse is staffed with expert metallurgists who 
are ready to assist you. Call on them. 

Write today for your FREE COPIES of Wheelock, Lovejoy 
Data Sheets, indicating your title and company identification. It 


contains complete technical information on grades, applications, 
physical properties, tests, heat treating, etc. 


WHEELOCK, (43 


L OVE j0\ Ware mee erp iy 


& COMPANY. IN¢ 


CN 


134 Sidney St., Cambridge 39. Mass. 





BUZZER HIGH SPEED Gas FURNACES 


2400° F. 
attained quickly with 
“BUZZER” High Speed 

Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 





NO BLOWER or POWER NECESSARY 
. just connect to gas supply 


“BUZZER" Atmospheric 

Pot Hardening Furnaces 

assure even heat up to 
1650° F. 

Used for Salt, Cyanide and Lead 


Hardening. Also adapted for 
Melting Aluminum, 


Send for the complete 
“BUZZER" catalog today. 








| 
' 
' 
' 
| 
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CHARLES A. HONES, inc. 


123 South Grand Avenue, Baldwin. L. L, N.Y. 





ALLOY STEEL PROBLEMS 
SHOULD BE VIEWED FROM 


And that’s just what Republic's 3-D Metallurgical Field Service does. 
The Republic Field Metallurgist gets the first look at your problem, 
right in your plant. He talks to your plant and engineering staff, 
studies your product, examines your production methods. His report 
goes back to the Republic Mill and Laboratory Metallurgists. 


Then these three men discuss the report. They pool their combined 
knowledge of alloy steels, forging, machining and heat-treating, and 
check it against your problem. Their final recommendation is tailored 
to your plant, within your cost limits, to give you the quality your 
product requires at the speed you need to show a profit. 


Are you sure you're getting all the advantages you should from your 
alloy steels? If you're not, it may pay you to call in Republic's 
3-D Metallurgical Service. It’s available, at no charge, through your 
local Republic Steel Sales Office. 


3-Dimension 
Metallurgical Service 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17, N.Y. 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Plates, Pipe, Bars, Wire, Pig tron, Bolts and Nuts, Tubing 
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HOW MANY OPERATIONS 
WHEN YOU 


Operations 
Cleaning a 


PREPARE STEEL 
Rinsing 
Pickling 
Rinsing 
Conditioning 1 
Rinsing 1 

Drying 1 


Total 3 


FOR PAINTING? 








What's wrong with that addition? How can 
seven operation add up to three operations? 


It’s easy when you use Oakite Compound No. 33 
(or Oakite Compound No. 31) to remove rust or 
heat scale at the same time that it removes oil af 
the same time that it prepares steel (or aluminum) 
for the lasting adhesion of paint. 


That combines cleaning, pickling and paint con- 
ditioning into one operation. After rinsing and 
drying, you have saved the time, the tanks, the 
space and the solutions for four operations. 


FREE For booklets 
describing the 


specific advantages and 
applications of Oakite 
Compounds Nos. 31 and 


33, just mail the coupon. ow metal 


cleaner 
removes 

ail and rust 
in one 
operation 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


acount? mousTaaL ¢ tan 


OAKITE _ 


See 
viet 
—_— oo + marnoos © ** 


OAKITE provucts, ie . 
Rector St., New York 6, N. ¥- “© 

en ; Oakite Compo unc 
io removing the | 
| 
> 


) sheet 


REEF booklets © 


Send me your K ally interested 1n 


41 and 33. 1 am eapects ty 
following soils 


aluminum, ( 


( ) cast iron, | 
trom 
) aluminum 


| Carbon 
rou and grease [ ne 0 ; eae _ 
O | Drawing compounds {| Paint a 


\'Tarnish 
J 

C} Rust preventives ga a 

L} Identification inks [ | Heat sce 


ci ystings: 


smut (_} Soldering flux 


NAME__— 
COMPANY 


appaess 
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No. 18, cut off die, for 
2”x2”x!l/,” and lighter an- 
gles. Mounted in leader pin 
die set. Fits ‘most all makes 
of 25-ton and larger presses. 
Simple shearing action in- 
sures straight, clean cut 
WITHOUT DISTORTION. 
Another of the many differ- 
ent kinds of punches and dies 
in stock or made to order for 
foot, hand or power opera- 
tion. Also adaptors and die 
shoes to convert your press. 
Each precision-made. 


immediate 
Delivery 


What are your punch and 
die needs? Consult us about 
your problems. Prompt serv- 
ice on “specials” made to 
your order. 


Send for free illustrated catalog 
No. 154 AA. Net prices shown 





WARD Machinery Co. weshingron Chicago 6 








STATEMENT OF THE OWNERSHIP, 
MANAGEMENT, CIRCULATION, ETC. 


Required by the Act of Congress of August 24, 1912, as amended 
by the Acts of March 3, 1933, and July 2, 1946 (Title 39, United 
States Code, Section 233) of Metal Progress, published monthly 
at Cleveland, Ohio, for October 1, 1954. 

1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, American Society 
for Metals, 7301 Euclid Ave., Cleveland 3, Ohio ; Editor, E. E. 
Thum, 7301 Euclid Ave., Cleveland 3, Ohio; Managing Editor, 
M. R. Hyslop, 7301 Euclid Ave., Cleveland 3, Ohio; Business 
Manager, W. H. Eisenman, 7301 Euclid Ave., Cleveland 3, Ohio 
2. The owner is: (if owned by a corporation, its name and address 
must be stated and also immediately thereunder the names and 
addresses of stockholders owning or holding 1 per cent or more of 
total amount of stock. If not owned by a corporation, the names 
and addresses of the individual owners must be given. If owned 
by a partnership or other unincorporated firm, its name and ad- 
dress, as well as that of each individual member, must be given). 
The American Society for Metals, 7301 Euclid Ave., Cleveland, 
which is an educational institution, the officers being: President, 
James B. Austin ; Vice-President, G. A. Roberts ; Secretary, W. H 
Eisenman ; Treasurer, W. A. Pennington ; Trustees: R. L. Wilson, 
H. B. Knowlton, A. O. Schaefer, G. M. Young, Robt. Raudebauch 
All officers as above, 7301 Euclid Ave., Cleveland 3, Ohio. 

3. The known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, 
mortgages, or other securities are: None. 

4. Paragraphs 2 and 3 include, in cases where the stockholder or 
security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting; also the statements 
in the two paragraphs show the affiant’s full knowledge and 
belief as to the circumstances and conditions under which stock- 
holders and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in a capacity 
other than that of a bona fide owner. 

The average number of copies of each issue of this publication 
—F or distributed, through the mails or otherwise, to paid sub- 
scribers during the 12 months preceding the date shown above 
was: (This information is required from daily, weekly, semi- 
weekly, and tri-weekly newspapers only) 

E. E. Thum, 
Editor. 
(Seal) 
Sworn to and subscribed before me this Ist day of October, 1954. 
Genevieve G. Fitzgerald 


Notary Public. 
(My commission expires March 26, 1955.) 








Resists the attack of acids 


(and alkalies, too!) 


Excellent resistance to nearly all forms of corrosion is the 
outstanding feature of Zirconium Metal. 


Now, availability in commercial quantities ac a reasonable price “= 


points to practical and important uses. L. % 
a 


These uses are centered principally in applications where 
Zirconium’s extremely high resistance to the attack 
of hydrochloric, phosphoric, certain mixed acids or 
the action of alkalies is essential. Other applications, 
including alloying, are becoming more numerous as 
the metal becomes in better supply. 


Orders are being accepted for sheet, bars, wire, 
sponge, strip, briquette and tubing. By writing 
our New York City Office, you can obtain a 
brochure of properties and prices. 


TAM 
PRODUCTS 


U_ 8. Pat. Of 


ZIRCONIUM METALS CORPORATION 
OF AMERICA 


Subsidiary of the Not i Lead Company 
Executive and Sales Offwe: 
111 Broadway, New York City 
General Office and Works 
Niagara Falls, New York 
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A Most Desirable Addition 


to your 1954 Supplement, €$ METALS HANDBOOK 


Metal Progress Data Sheets 


192 Sheets 8!/2” x 11” loose in Envelope Binder 
Subjects in all branches of Metallurgy 





estan in A047, sees * heat of each roa? © taminy, Chry sler Corp 





® es ‘4 f or M e t a 7 Ss Reprinted from “Grits and Grinds” 


(Norton Co.), June 1940 - 





pat 





American Society for Metals 


ee «eee Order from 
| 7301 Euclid Avenue Cleveland 3, Ohio 
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YEARS AT A. S.M. SHOWS! 


For thirty-six consecutive years General Alloys Company has exhibited Q-Alloy and X-ite 
Heat Resistant Alloy Tooling for all High Temperature Processes, and Corrosion Resistant, 
ENGINEERED Alloy Castings, DIRECTLY IN FRONT OF THE MAIN ENTRANCE, the 


only continuous Alloy Exhibitor! 





‘Fh. a 
ut ae |. } mS Se v 





“Tough Competition Demands the Best Engineered, Highest 


Quality, Tools, So We're Rach With General Alloys"--- 


Branch Offices and Representatives writes a Customer, who, for the past two years had been cut 


ting his first cost by price-buying vital heat-treat Tooling, 
and making “Package Deals” on alloy trays and fixtures with 
his furnace purchases. He further insured inferior casting 
quality by “economizing” on patterns, sometimes getting 
them “absorbed” on the casting order 


He, like many others got the FACTUAL EVALUATION 


BALTIMORE, Maryland DETROIT 2, Michigan 
Emil Gathmann, jr. General Alloys Company 
513 Park Avenue Don B. Hutchins 
3-147 General Motors Bidg 


FORT WAYNE &, Indiana 
The George O. Desautels Co. 
P.O. Box 1176 
R.R. 14, No. Bend Drive 


MUNCIE, Indiana 
The George 0. Desautels Co. 
P.0. Box 776 
405 Wysor Block 


NEW ENGLAND 
David L. Ellis 
Woodland Road 
West Concord, Mass. 


BUFFALO, New York 
Roy E. Lynd 
812 Tacoma Ave 


BIRMINGHAM, Alabama 
Ray F. Frings 
Harry G. Mouat 
1247 American Life Bidg 


CHICAGO, Iilinols 
General Alloys Company 
Edward T. Connolly 
224 8. Michigan Ave 


HOUSTON 3, Texas 
Wm. E. Brice Co 
1512 Pease Ave. 


LOS ANGELES, California 
Davis-Gregg Company 
406 &. Main Street 


NEW YORK 7, New 
General Alloys Co. 
Alfred M. Sampter 
50 Church Street 


PHILADELPHIA, Pa. 
John P. Clark © 
124 8. Easton Road 





Glenside, Pa. 


PITTSBURGH 15, Pa. 
Vincent C. Leatherby 
400 So. Main St 
Sharpsburg 15, Pa. 


ST. LOUIS 16, Missouri 


LOUISVILLE 7, Kentucky 
CLEVELAND 15, Ohie The George 0. sautels Ca 
Ee. E. Whiteside 4003 Hycliffe Aven 
2254 Euclid Ave. 
INDIANAPOLIS 8&8, Indiana 
DENVER, Colorado The George 0. Desautels Co. 
Tracy C. Jarrett 2302 N. M jan Street 
95 S. Ammons St P.O. Box 7011 


300 SL MERCEDES 165 MPH “BUSINESS COUPE” 


Because we of G.A. believe: “That which is Truly Functional is Truly Beau 
tiful’’, and know that this belief is shared by most American Engineers, even 


though such ideals are compromised to “fit a Market”, we'd like you to see 
the utmost integration of functional design and fine craftsmanship en wheels 
240 HP. from 183 cu. in. engine. “Built to run continuously at 6200 rpm”. 
Fuel Injection, 4 wheel independent springing, 0 to 60 in 5 secs., and braking 
to match. Wt. 2495 Ibs. with 34 gals. of gas. If our order is filled in time, 
we'll burn some rubber and write it up the next M.P. In any event, we'll be 
showing our heels to the herd as usual. H.H.H 


Associated Steel Mills, Inc. 
3163-65 Morganford Road 


GENERAL ALLOYS CO., BOSTON, U. S. A. 


of alloy cost in terms of work performed, & SERVICE LIFE 
PER $ COST, when he started keeping accurate service 
records of alloy life, and tons of work handled per Ib. of alloy 


He also found that G. A. Casting Design-Process Technol 
ogy ENGINEERED fo his production and handling require 
ments, and his Furnace Conditions, from G.A.’s UNIQUE 
EXPERIENCE, and R&D. increased production, insured 
PREDICTABLE Service Life 


If You keep accurate RECORDS, We'll Guarantee to RE 
DUCE YOUR ALLOY COSTS, regardiess of the FIRST 
COST of your present alloy—-GIVE US A CHANCE! 














—/ 


rer ALLOY 
FINE WIRE 


IN STAINLESS STEELS - NICKEL - MONEL 
INCONEL + RESISTANCE ALLOYS 
SPECIAL ALLOYS 


FOR WEAVING + FORMING + COLD HEAD- 
ING + WELDING + KNITTING AND 
BRAIDING + ELECTRONIC APPLI- 
CATIONS 



























Recently expanded research and pro- 
duction facilities have now put Alloy 
Metal Wire Division in an excellent posi- 
tion to furnish you high quality FINE 
WIRE in a wide variety of alloys and 
sizes, including such special materials 
as nickel-clad copper, aluminum-clad 
copper, titanium, high temperature al- 
loys and many others. 



































Alloy Wire is produced in a full range 
of tempers and drawn to very close 
tolerances. All orders, small and large, 
handled promptly. 




















Our engineers are ready and willing to 
tackle your wire problems. Send in the 
attached coupon today. Your request 
will receive a prompt reply. 


ALLOY METAL WIRE DIVISION 


iHKp H. K. PORTER COMPANY, INC. 


of Pittsburgh 
«+ rom comune PROSPECT PARK, PENNSYLVANIA 






































| Alloy Metal Wire Division 
H. K. Porter Company, Inc. 
Prospect Park, Penna. 


| {] Please have representative call 


| same 





en ecceccoceccoscwccccceccccovcccccccecccescccccccce 
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‘| 
| () Please send me your “Technical Literature Package” | 


| SPT cncncasccnnncanicenserescnincessesessesseceess | 





LEITZ INSTRUMENTS 
FOR THE 
INDUSTRIAL LABORATORY 








1. Leitz Dilatometer. 
Designed for differential and 
absolute measurement of the 
expansion of metals and alloys. 
Photographically records 
expansion curves. 
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|  @ Leitz KPM Coal 
|  Petrography Microscope. 
; For the study of opaque 
material in polarized reflected 
light with special accessories 
! for coal petrography. 
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3. Leitz Durimet. 

Micro Hardness Tester designed 
for Vickers, Knoop and 

scratch hardness tests. Easy, 
quick and accurate operation. 
Load 15-500 grams. 


4. Leitz Metallux. For grain 
size determinations and 

for the study of the character 
and type of inclusions of 
metals, ores, etc. 





&. Leitz, inc. 


Distributer of the world-famous products 
of Ernst Leitz, Wetzlar, Germany 


a 


eitz 


Leica cameras 
lenses 


&. Leitz, tnc., Dept. MP 

468 Fourth Avenue, New York 16, N. Y. 
Please send me your brochure on the 
Company 


Street 


) 
1 
| 
| 
| 
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; Name _ 
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now producing precision investment 
castings for western industry 


opens plant number 4 


The growth of western industry and its exacting requirements 
have brought to California Arwood’s fourth investment casting 
plant. Here you'll find the advanced tooling, metallurgical, and 
testing facilities necessary to serve you with the highest 
quality of precision investment castings. Small, intricate, 
investment-cast parts require no machining . . . quantities of 


these parts can be cast in unmachinable metals . . . and several 
parts can often be cast into a single assembly. Applications 
are virtually unlimited. 

Arwood’s engineers will be pleased to show you how you can 
save money and time. Won't you phone us or visit our plant? 
Technical consultation is free of obligation. 


With the new California plant in full operation, Arwood’s three 
eastern plants have been relieved of considerable overioad. As a result, Arweed 
is able te extend more service to its customers throughout the nation. 





PRECISION 
70 -Wast are bnelal Street 








= | Aa» 
‘ 2 ++ : 7 Cast 
‘ ¥ » 4 hae 


CASTING 
* Brooklyn 1, N.Y 


A 


CORPORATION 
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Burni 


Published by Eclipse Fuel Waginsering Co. 
Rockford, Illinois 


ie, 


Announcing UL approval. . . new, larger sizes 
of Eclipse Combination Gas-Oil Burners 


Now ... you can save 

time and money by 

converting furnaces, 

ovens, and kilns to 

this completely auto- 

matic, packaged 

burner system. The 

new Eclipse “SP” 

Combination Gas-Oil 

Burner is approved 

by UL, as well as by 

city boards in Omaha, 

New York City, Minneapolis, Cleveland, Dayton, and 
St. Louis. True “rotary combustion” assures maximum 
heating efficiency and fuel savings never before 
possible. 

Completely packaged and ready to fire, the burner in- 
cludes all necessary combustion accessories and con- 
trols, built-in tuyere, electrical equipment, etc. There 
are no “extras” to buy or install. You just connect the 
power source, limit controls, and gas-oil lines. 
Electronic flame failure protection monitors both gas 
and oil flames through all phases of the firing cycle. 
No changes are necessary when switching fuels. Firing 
rates up to 3,000,000 BTU per hour. Start economizing 
now by converting obsolete burner equipment to auto- 
matic dual-fuel firing! Write for Bulletin R-100. 


How new Eclipse Burner cut heating time 
24 hours for Eastern Foundry 


“We saved 24 hours in 
bringing the oven up to 
temperature. Our products 
are more uniform, and 
there is a definite improve- 
ment in quality. We have 
also experienced consider- 
able savings in fuel and 
supervision time.”—report 
from a prominent eastern 
foundry after modernizing 
an oven with four new Eclipse “CF” Closed-Flame Gas-Oil 
Burners. Reasons for these savings include extreme flexi- 
bility of the burners and turn-down characteristics when 
burning gas . . . along with ease with which they are con- 
trolled in a proportioning system. Dual atomizing principle 
assures “top” combustion efficiency. Truly flexible design 
permits any desired alignment of piping. Firing rates up to 
2,000,000 BTU per hour. Four standard sizes avail- 
able. Write for Bulletin R-230. 


Eclipse Fuel Engineering Co., 1127 Buchanan St., Rockford, tl. 
Eclipse Fuel Engineering Co. of Canada, Ltd., Toronte, Ont. 
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SuB-ZERO 


CHESTS 


Temperatures 

as low as 

° 
-95; 
BELOW ZERO 
= 

For Shrink Fits 
Seasoning Gauges 
and Precision Tools 
For Laboratory Tests 


REVCO RIVET COOLER Shown with 90 Rivet canisters... Model RSZ-503 
Special Equipment Added To Meet Customer Requirements, if desired. 








CU. TEMP. CAPACITY 
MODEL side ("") 
FT. | Sora TL |W) OA 


Hermetic 
UNITS* 








RIVET COOLER 


RSZ-503 | 29 | —30% |30| 16) 18 41 | %HP 





SUB-ZERO 


$ZzH-153 | 5 | —95% |23| 9|12%4) 42/28/43] %a% 








SUB-ZERO < 
$ZH-653 6.5 —85; |47 15) 16 28 |43|%&V% 
































*Fan Cooled; Refrigerant F22 and F12; Current 110/60 « WRITE TO: 


REVCO INC....DEERFIELD, MICH. 

















KING chinsapieclanisinaten 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
ean be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 


indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections 
beyond the capacity of the 
standard base. 


Throat—#" deep. Gap—i0" high. 
W eight—27 lbs. 


Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 
ments of the Bureau of Standards. 


ANDREW 
KING 


BOX 606A 
ARDMORE, PENNA. 














WILEY BOOKS: 
WELDING for Engineers 


By HARRY UDIN, Massachusetts Institute of Technology 
EDWARD R. FUNK, Goodyear Aircraft Co., 
and JOHN WULFF, Massachusetts Institute of Technology 


Treating welding engineering as a field in itself, this book presents 
a discussion of the fundamental principles and theory underlying the 
art of welding. The authors’ purpose is to help the reader solve many 
of the practical problems in welding by providing a background of 
basic principles covering a wide variety of problems. Their discussion 
includes the joining of metals by brazing; gas, atomic hydrogen and 
resistance welding; stress concentration and relief; inspection and 
testing; and design of metallurgical aspects. Whenever possible, an 
analytical approach is taken 


1954 430 pages Illustrated $7.50 


X-RAY DIFFRACTION PROCEDURES 


for Polycrystalline and Amorphous Materials 


By HAROLD P. KLUG and LEROY ALEXANDER, 
Both of The Mellon Institute 


This complete handbook and reference covers theory, applications, 
and procedures. It offers a great mass of information hitherto avail- 
able only in scattered references. Covers: the Debye-Scherrer method 
and powder techniques in general; Geiger-counter spectrometry; 
small-angle scattering methods and radial-distribution techniques; 
precision determination of lattice constants; and many other topics 


1954 716 pages 325 illustrations $15.00 


LUBRICATION OF INDUSTRIAL 
AND MARINE MACHINERY 


Second Edition 


by the late WILLIAM G. FORBES 
Revised by C. L. POPE and W. T. EVERITT, 
both of Eastman Kodak Company 


Now thoroughly revised and greatly expanded, this work includes 
a full report on the major technological advances in present-day 
lubricants and lubricating methods. It describes the new lubricating 
levices and offers an analysis of lubricating processes. As a work 
of experts, this book will serve as an eminent guide to the main 
tenance of all kinds of heavy machinery, providing complete knowl 
edge of the mechanisms, as well as the chemistry and characteristics 
of lubricants. A really useful, instructive manual—the only book 
of its kind in the lubrication field 


1953 355 pages 132 illustrations $6.50 


FERROUS PROCESS METALLURGY 
by the late JOHN L. BRAY, formerly of Purdue University 


This clear, concise book includes the latest material on the iron 
blast furnace and the various steel-making processes, incorporating 
the changes in economics, production, etc., which have taken place 
in recent years. It stresses the link between theory and practice and 
uses this correlation to help explain the processes and their limita 
tions, and the physical chemistry involved 


1954 414 pages Illustrated $6.50 


Mail coupon below for your On-Approval copies today 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N.Y. 
Please send me the book(s) checked below to read and examine ON 


APPROVAL. Within ten days I will either return same and owe you 
nothing or will remit the price(s) indicated, plus postage 


WELDING FOR ENGINEERS, $7.50 

X-RAY DIFFRACTION PROCEDURES, $15.00 

LUBRICATION OF INDUSTRIAL AND MARINE MACHINERY, $6.50 
(1) FERROUS PROCESS METALLURGY, $6.50 


Name 
Address 
City Zone State 
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MATERIALS HANDLING 


DEVICES 


LIFTING CLAMP 
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MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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Pittsburgh 
Red Center 
Construction 
Provides 






Faster cutting while maintaining 
smooth finish © Freedom from shedding 
® Perfect balance @ Longer life 







In conventional brushes, when faster cutting action 
is desired, coarser wire is used. But increasing the 
wire gauge causes brittleness, destroying the wear- 
ing quality of the brush, and resulting in excessive 
scoring of the work. 






















Pittsburgh has solved this problem by maintaining 
the same ideal gauge wire in every brush, but in- 
creasing the fill and diameter of the hub and center 
plate of brushes designed for faster cutting. Thus, 
although cutting speed is increased, work remains 
unscored and the wire does not lose its inherent 
power to flex. These Red Center brushes last longer, 
maintain perfect balance throughout life, and do a 
better job all around. 


This is just one example of superior Pittsburgh con- 
struction, engineered for both general and specific 
applications. For details of the complete line, write 
for free Catalog $54-W. Address: PittsBURGH 
Pirate Grass Co., Brush Div., Dept. Y11, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


\p Fewer Univer. BRUSHES 
G) BRusHes + PAINTS * GLASS * CHEMICALS © PLASTICS * FIBER GLASS 
PITTSBURGH PLATE GLASS COMPANY 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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THE CONTROL OF QUALITY 
IN MELTING AND _ CASTING 


THE CONTROL OF QUALITY IN THE PRODUCTION | 
| OF WROUGHT NON-FERROUS METALS AND 
ALLOYS—I. 


| Cloth. 4to. 88 pages, with 14 plates and numerous illustrations 
| in the text. Price $2.50, post free. 


CONTENTS ! 
The Principles of Technical Centrel in Metallurgical Manufacture. | 
By A. R. E. Singer, B.Se., Ph.D. (University of Birmingham) | 


| The Control 
| Billets. 


By Maurice Cook, D.Sc., Ph.D., F.1.M. and C. L. M. Cowley, B.Se., 
A.L.M. (Imperial Chemical Industries, Led., Metals Division) 





of Quality in the Preduction of Brass Ingots and | 


The Centrel of Quality in Melting and Casting Copper and High- 
| Conductivity Cepper-Base Alloys. 


By J. Sykes, F.1.M. (Enfield Copper Refining Ceo., Led.) | 


| The Control of Quality in the Casting of Zine and Zine Alley 
Rolling Slabs and Extrusion Billets. 







By C. W. Roberts, B.Sc., A.1.M. and B. Walters, M.A. (Imperial Smelting 
Corporation, Led.) 





The Centrol of Quality in the Melting and Casting of Aluminum | 
| Alleys for Working. ) 


By R. T. Staples and H. J. Huret (7. 1. Aluminum, Lid.) 










The Centre! of Quality in Melting and Casting Magnesium Alleys | 
for Het Working. 


By R. GC. Wilkinson, B.Sc. and S. B. Hirst, B.Se.Tech. (Magnesium | 
Blekiren, Lid.) 













General Discussion and Indexes. 







INSTITUTE OF METALS 
| 4 Grosvenor Gardens, ° London, S.W.1 

















BEYOND any QUESTION 
and easily PROVEN to be 
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way to carburize small parts. Specify the f \ 
AGF No. 4 Rotary Gas Carburizer. « * 
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Write for bulletin No. 1212 
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Baldwin’s low-cost 60-H makes testing easy 
for the University of Pittsburgh 


For testing parts of naval aircraft the University of 
Pittsburgh’s Engineering Research Division uses the 
Baldwin 60-H. Also secondary load measuring devices 
such as dial type dynamometers and tension bars with 
SR-4 strain gages are calibrated by this testing machine. 


Pitt chose the Model 60-H for testing economy and 
simplicity. And they’ve found this low-priced, easy to 
operate machine enables engineering students to do 
most of the test work. Its convenient control system, 
many automatic safety features and simple maintenance 
make testing at Pitt an easy and trouble-free operation. 


The Baldwin Model 60-H gives the University of 
Pittsburgh all these testing benefits. 


1. Simple operation makes it easy for engineering 
students to do test work. 


TESTING 


BALDWIN - LIMA=HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 


2. The machine meets a// requirements at low cost 


. Accuracy of load measurements is well within 
laboratory requirements. 


. Separate frames for loading structure and indicator 
prevent transmission of shock when test specimens 
break. 


. Scale ranges of 0-12,000 Ibs. and 0-60,000 Ibs. are 
exactly suited to stress ranges of the test work 


Like the University of Pittsburgh, you can have al/ 
these benefits with the Baldwin Model 60-H. You'll 
learn that Baldwin designs testing machines to give 
outstanding performance. For more information about 
the Baldwin Model 60-H and other testing equipment, 
write now to Dept. 2524, Baldwin-Lima-Hamilton 
Corp., Philadelphia 42, Pa. 


HEADQUARTERS 





in Canada: Peacock Bros., Ltd., Montreal, Quebec 
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An EF installation consisting of a 1500 and a 3000 cfh exothermic An EF kerosene exothermic gas generator. These are also built in 
horizontal water cooled type special atmosphere unit, each with several sizes and types for producing special atmospheres for use 
¥ desulphurizing towers and refrigerators for bright annealing steel in bright annealing copper and steel products in areas where fuel 


and copper, and clean annealing brass. gases are not available. 


SPECIAL ATMOSPHERE EQUIPMENT 


For any Heat Treating Process ...any Capacity 


Long Experience = High Efficiency + Low Maintenance 


@ As pioneers in the develop- 
ment and use of equipment for 
producing low cost special at- 
mospheres, we are in position to 
furnish a wide range of reliable, 
thoroughly tested special atmos- 
phere units, including endo- 
thermic and exothermic gas 
generators, ammonia dissocia- 
tors, refrigerators, dryers, de- 
sulphurizers, gas scrubbing units 
and other special atmosphere 
equipment — equipment with a 
reputation for high effiiciency,— 
and low maintenance and 

operating Costs. 
ble in several Submit your furnace or special 
4“ special atmosphere problems to experienced 


oH equipment wears & engineers — IT PAYS 
i ' mr 
emove cO;or ™" 


e ovaila 


i r 
g units o et with EF 


Gas scrubbin 
sizes and type 
atmosphere gene tor 
may be necessary 


, THE ELECTRIC. FURNACE CO. 
' WILSON ST. ot PENNA. RR rg Oe as Chico 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES FOR ANY PROCESS, PRODUCT OR PRODUCTION 


EF special atmosphere installation consisting of an exothermic An installation consisting of two small EF oil fired endothermic 
generator, refrigerator and dryer as used with EF furnaces for generators producing special atmospheres from propane for 
bright and clean annealing ferrous and non-ferrous products, carburizing and other processes. 





LEAD 
TREATED 


ARISTOLOY CS CLEAW AWO FAST 


“Machine tool production increased 35 to as f-—————— DISTRICT OFFICES Por ts Se 


much as 75 per cent’’—users of leaded steels 


P. O. Box 1633 1578 Union Commerce Bidg. 


report. The addition of lead acts as a lubricant Tulsa, Oklahoma Cleveland, Ohio 


reducing friction between chip and tool. The 315 Hollenbeck Street 176 W. Adams Street 
> ie ac Rochester, New York Chicago, Illinois 
beneficial results—faster machining speeds— 
117 Liberty Street 1807 Eimwood Avenue 


much longer tool life—and vastly improved New York, New York Buffalo, New York 


product finish. With normal heat treating, 711 Prudential Building 7251 General Motors Bidg. 
, ‘cal s h eld } Houston 25, Texas Detroit, Michigan 
mechnanica roperties suc as yicid strength, 
er ¢ 5 80 King Street West 143 Washington Avenue 


tensile strength and ductility are unaffected. Toronto, Ontario, Canada Albany, New York 


Monadnock Building 611 Beury Building 


You can obtain similar manufacturing bene- Sen Francisco 5, Calif. Philadelphia 40, Penna. 


325 W. 17th Street 625 James Street 


fits by specifying Aristoloy /eaded alloy or Les Angeles 15, Colit Pinengy «Seog 


Ledloy* (leaded) carbon grades. Available 
in all ALS.I. or S.A.E. standard analyses— 


First National Bank Bidg. 3102 Smith Tower 
Jamestown, New York Seattle, Washington 


write or call today for information about 


application of free cutting leaded steels to 


ARISTOLOY 
STEELS 


your products. 


*Inland Ledloy License 


COPPERWELD STEEL COMPANY 
(STEEL DIVISION) WARREN, OHIO 


For export—Copperweld Steel International Company, 117 Liberty Street, New York 





